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Secretary Secrétaire | 
Ministry of State Ministere d’Etat 


Science and Technology Sciences et Technologie 
Canada Canada 


Ottawa, Canada 
K1A 1A1 


February 28, 1983 


The Honourable Donald J. Johnston 


Minister of State for Science 
and Technology 


OTTAWA 


Dear Sir: 


I have the honour to submit the eleventh Annual Report of 
the Ministry of State for Science and Technology. This 
report covers the fiscal year April 1, 1981 - March 31, 
1982. 


Yours sincerely, 


Wau \\ut WV 


L. Denis Hudon 
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Branch Branch Branch Services Branch 
Project 
Director 
on Space 
_ Government Program International Policy University Inter- 
Projects Review and Division Development Science and departmental 
- Division Assessment Division Technology Committee 
‘Division Division on Space 
Industry Technological 
Projects Assessment 
Division Division 
Research & Personnel Finance Communi- Adminis- 
Information Division Division cations trative 
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Overview 


‘ 


Science and technology are vital to the economic and social 
progress of Canada and there is an ever increasing need 
for policies which will improve the total environment for 
research, technological innovation and technological diffu- 
sion, whether in industry, universities or federal and 
provincial governments. 


The Ministry of State for Science and Technology 
(MOSST) is responsible for encouraging the development 
and use of science and technology in support of Canada’s 
economic and social goals. The Ministry proposes and for- 
mulates general policies for science and technology which 
have a broad impact on the environment in which the 
development and application of technological innovation 
are pursued. 


Because research and development are part of the overall 
process of economic and social innovation, scientific 
expenditures have not been isolated as a separate budget by 
the federal government, but have been spread across sever- 
al departments. One of the Ministry’s most important 
responsibilities is to make recommendations on resource 
allocations and policies relating to science and technology 
(S&T), taking into consideration the linkages between the 
different departments involved in the federal government’s 
S&T policies and its other policies. In the present climate 
of economic restraint, the Ministry’s advice on priorities 
and resource allocations helps to ensure that S&T expendi- 
tures produce optimum economic development. 


The federal government has placed a high priority on rais- 
ing the level of national investment in research and devel- 
opment (R&D) to 1.5% of GNP by 1985. This goal was 
initiated in 1979, and reconfirmed in the announcement of 
the R&D Planning Framework in January, 1981. Growth 
towards this goal has been very encouraging with the 
Gross Expenditure on R&D reaching 1.13% of GNP in 
1981. Statistics Canada forecasts indicate it will reach 1.2% 
in 1982. 


Research and development must be pursued within a con- 
text of specific social and economic objectives. One of the 
major. tasks of the Ministry is to ensure that R&D activi- 
ties are integrated with those goals. 


Average Annual Growth Rates of R&D Funding 
1979-1981 


30 Planned 


Actual 9g 


20 


Industry Government University Total 


Industrial R&D is seen as vital to furthering economic 
growth by encouraging the development of new products 
and processes, and it was given considerable priority within 
the R&D Planning Framework. To meet its 1985 target of 
.75% of GNP, R&D in the industrial sector was expected 
to grow at an annual rate of 27%. Figures from 1979 to 
1981 show that it grew at an actual rate of 22%. 


The R&D Planning Framework had required that federal 
government expenditures on R&D in the natural sciences, 
to meet the 1985 objective of .5% of GNP, would have to 
grow at an annual rate of 17%. In actual fact, from 1979 
to 1981, the rate was slightly over 18%. 


The Ministry of State for Science and Technology devel- 
ops policies which the government can use to encourage 
and support industrial R&D. The Ministry continues to 
assess and suggest improvements to the various instruments 
the government employs to increase the cooperation 
between industry, universities and governments in this 
regard. 


Within the government sector, the Ministry reviews the 
factors affecting the performance and creativity of govern- 
ment science. 


The overall federal budget in 1981/82 for expenditures in 
the natural and human sciences was slightly over $2.6 bil- 
lion. Of this, about $1.5 billion was budgeted for R&D in 
the natural sciences. About half these expenditures went to 
intramural federal research programs while the rest went to 
support research and development in the university and 
industry sectors. 


Initiatives related to university research are also evaluated 
by the Ministry in the context of financing university S&T 
and research manpower training. 


In line with the increased emphasis on research and the 
need for more university-based research, the period 
1979/80 to 1981/82 has seen a 53% cumulative increase in 
the granting council budgets. 


Granting Council Budgets 
($ million) 


Cumulative 

1979/80 1981/82 Increase % 
Medical Research 
Council 70.1 100.2 30.1 43 
Natural Sciences and 
Engineering Research 
Council 121.0 201.5 80.5 67 
Social Sciences and 
Humanities Research 
Council 35.9 46.6 10.7 30 
Total 227.0 348.3 12ES 53 


The Ministry monitors the stock of highly qualified man- 
power to ensure that the country has the scientific exper- 
tise it needs to meet its S&T goals. 


Since MOSST has assumed the leadership role in the 
government with respect to space policy, the Ministry 
has played a key role in developing Canada’s three-year 
space plan. As the Canadian space industry develops, the 
Ministry ensures that Canada’s plan is responding to 
changing needs. In December 1981, the Minister of State 
for Science and Technology announced new initiatives in 
the federal space program of $132.1 million, bringing 
total space expenditures between 1981/82 and 1984/85 to 
$475.8 million. The Ministry of State for Science and 
Technology annually monitors the policies for space activi- 
ties by updating and suggesting alternatives and by assess- 
ing the performance of the program in meeting its goals. 


Industry Branch 


Publications and Studies 


Contracting-Out Policy 


Procurement & Unsolicited Proposals 


Foreign Investment Review Agency (FIRA) 


The Industry Branch formulates policies to strengthen the 
innovative performance of Canadian industry. The Branch 
originates and adapts industrial research and development 
policies which offer strategic opportunities for economic 
growth and development. 


This year, the Branch produced two publications, ‘Limited 
Partnerships: Investment Opportunities for Financing R&D 
in Canada” and “‘Federal Government Incentives for 
Industrial R&D”’. In addition, a study on the growth of 
the service sector in the Canadian economy was prepared. 


Canada’s Contracting-Out Policy was evaluated to deter- 
mine whether it was achieving its original objective of 
stimulating industrial innovation in the private sector. The 
results of the evaluation indicate that the objectives. of the 
policy are being achieved despite criticism concerning its 
implementation and administration. 


The use of procurement to stimulate industrial R&D and 
innovation has continued to be important over the last 
several years. The Branch continued its work on the 
Procurement Review Committee and was represented on 
the Unsolicited Proposal Committee and on senior review 
boards for major government procurement programs such 
as the Remote Manipulator System (CANADARM), New 
Fighter Aircraft, Canadian Patrol Frigate, and Small Arms 
Replacement. The Branch also participated in working 
groups on stimulating the electronic data processing 
industry in Canada through procurement. 


The Branch continued to work closely with the Foreign 
Investment Review Agency (FIRA) on a number of cases 
concerning the R&D and innovative aspects of the estab- 
lishment of new businesses and acquisitions. In addition, 
the Branch assisted FIRA in preparing its administrative 
review. 


Futures Research 


Long-term Trends 


Core Technologies 


Natural Resource Development 


One of the Industry Branch’s responsibilities involves pro- 
viding advice on long-term trends in science and technol- 
ogy and their interaction with other social and economic 
policy areas. The Branch participates on the Interdepart- 
mental Committee on Futures Research. It provides advice 
and assistance at the request of other departments in devel- 
oping policies on the long-term trends in science and 
technology. 


The Branch advises the federal government on many long- 
term projects having both domestic and international impli- 
cations. For example, on the domestic scene, the long-term 
trends in the areas of robotics, artificial intelligence and 
photovoltaics were examined. Internationally, the Branch 
participated in consultations dealing with the World Centre 
- Informatics and Human Resources in Paris. 


The Branch has published a review of the history, trends 
and potential applications of microelectronics which will 
help identify potential “‘core technologies” for Canada. 
The study has been expanded to look into the future of 
microelectronics and VLSI (Very Large Scale Integration), 
and includes a review of the next generation of chips. 


The use of advanced technologies in natural resources 
development was explored. A seminar was held with repre- 
sentatives from universities, industry and governments to 
examine the future of advanced technologies in natural 
resources development. 


Government Branch 


N 


Committee of Science Assistant Deputy Ministers 


Study on Aging of Scientific Workforce 


Evaluation Method 


Ownership of Intellectual Property 


Review Paper on R&D and Economic Growth 


The Government Branch evaluates the state of government 
sciences and monitors research and development expendi- 
tures on government science projects. It advises on science 
policies and assists other government departments develop 
and maintain science policies and programs which support 
the government’s objectives. It is also responsible for pro- 
moting the international development of Canada’s science 
and technology capabilities. 


One important change in the science policy apparatus of 
the federal government this year was the strengthening of 
the Committee of Science Assistant Deputy Ministers. The 
Committee’s terms of reference were reviewed and revised 
to improve communications among science-based 
departments. 


At the Committee’s request, the Government Branch began 
studying the factors believed to be affecting the productiv- 
ity and creativity of government science. The first of these 
projects, started in cooperation with other science depart- 
ments, was a study of the aging of the government scienti- 
fic and technical workforce. 


Another project involved developing an evaluation tool 
which will evaluate the merits of proposals for scientific 
activities for the government. 


At the request of the Ministry of State for Economic 
Development, MOSST undertook a study of the principles 
affecting the ownership of intellectual property resulting 
from extramural R&D funded by the federal government. 


As part of an examination of the nature and impact of gov- 
ernment actions in support of innovation, a review paper 
on R&D and economic growth has been prepared. It exam- 
ines the current data available dealing with the contribu- 
tion research and innovation make to economic growth. 
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Technology Transfer 


Task Force on Energy Conservation and on 
Environmental Protection Technologies 


Hybrid Heating Systems 


Long-term Nuclear R&D 


Construction R&D 


Another study examined how science departments can pro- 
vide services to industry by using their laboratories to meet 
industry needs for scientific assistance. As part of the effort 
to enhance the transfer of technologies from federal govern- 
ment laboratories to industry, MOSST studied the feasibil- 
ity of an interchange of skilled manpower between the 
public and private sectors and how such an exchange 
might improve the flow of technology between the sectors. 


Two Task Forces, one on energy conservation and the 
other on environmental protection technologies, were estab- 
lished to consider opportunities for the development and 
use of technologies in those areas and to recommend 
policies or actions to assist their development or 
commercialization. 


A major study was started to assess the impact of hybrid 
heating systems using off-peak electricity to complement oil 
heating systems. Funded by the Department of Energy, 
Mines and Resources, the study is a follow-up to existing 
theoretical and experimental work on the subject. It 
assesses the effects of such a technology on Canada’s 
energy strategy. 


In addition, a project was started to examine the policy 
options involved in the long-term nuclear R&D areas of 
advanced fuel cycles for the CANDU reactor and for 
nuclear fusion. 


During the year, MOSST chaired an Interdepartmental 
Committee on national construction research, development 
and demonstration. Other departments and agencies on 

the Committee include Public Works Canada, Canada 
Mortgage and Housing Corporation, the National Research 
Council and Industry, Trade and Commerce. The Commit- 
tee is developing a national approach to supporting con- 
struction R&D and involves the cooperation of the federal 
and provincial governments with the private sector. 


1a! 


Radar R&D 


Science Statistics 


R&D Target 


International S&T 


Work continued on a study of radar R&D within the 
federal government. Departments involved in this study 
with MOSST are Communications; National Defence; 
Transport; Energy, Mines and Resources; and Industry, 
Trade and Commerce. The study reviews the organization 
and objectives of the federal government’s radar R&D 
activities and looks into the possibility of using government 
procurement of radar equipment as a means of strengthen- 
ing Canada’s industrial capability in this area. 


Government Branch works closely with Statistics Canada’s 
Science Statistics Centre in collecting and assessing statis- 
tics on federal science expenditures. These data were ana- 
lyzed and published as Federal Science Activities 1982-83 
and Federal Science Expenditures and Personnel 1982-83. 


In addition, the Branch advises on resource allocations and 
monitors Canada’s progress towards the national R&D 
investment target of 1.5% of GNP by 1985. In 1981/82, it 
conducted two expenditure surveys involving over 60 feder- 
al departments and agencies and analyzed the results in 
terms of the contributions to government objectives and 
policies. 


Government Branch evaluated the S&T activities of other 
departments and agencies as well, including the Search and 
Rescue program, Defence R&D and the activities of the 
Bureau of Medical Devices of Health and Welfare Canada. 


A study was undertaken with the Department of External 
Affairs on the problems and potentials of international 
collaboration in science and technology. 


Canada/Germany, Canada/Japan 


IIASA 


NATO 


OECD 


United Nations 


The Sixth Consultative meeting on S&T cooperation with 
Germany was held in Bonn in June, 1981 and plans were 
developed for the fifth Canada/Japan S&T consultations to 
be held in summer 1982. 


The Branch provided the Secretariat for the Canadian 
Committee for the International Institute for Applied 
Systems Analysis (IIASA). The Secretariat prepared and 
assisted the Canadian member in his participation in the 
two annual meetings of the IIASA Council and generally 
managed Canadian participation in the Institute. 


IIASA is a multi-disciplinary research centre devoted to the 
development of systems analysis and its application to such 
complex problems facing its member countries as the wise 

management of energy and other natural resources. 


The Canadian Advisory Group for the NATO Science 
Committee prepared for Canada’s participation in the three 
NATO Science Committee meetings held during the year. 


MOSST officials represented Canada at the OECD 
Committee on Scientific and Technology Policy which met 
three times during the year in Paris. The Committee 1s 
conducting various projects on the impact of S&T on the 
economy and on the changing role of universities in 
national life. 


The Ministry also participated in a number of United 
Nations negotiations including the preparations for the 
United Nations Conference on New and Renewable 
Resources held in Nairobi in August 1981; the continuing 
negotiations on an International Code of Conduct on the 
Transfer of Technology; the Annual Meeting of the United 
Nations Intergovernmental Committee on Science and 
Technology for Development; and prepared for the United 
Nations Conference on the Exploration and Peaceful Uses 
of Outer Space to be held in Vienna in August 1982. 


University Branch 


Granting Councils 


NSERC Budget Increase 


Highly Qualified Manpower 


The University Branch advises the government on policies 
concerning the federal support of university research 
through the federal granting councils and other depart- 
ments and agencies. It advises the government on how uni- 
versity research can help achieve national science objectives 
and is a liaison between government and the university 
research community, through its contacts with the federal 
granting councils, university researchers and national scien- 
tific and related associations. This communication ensures 
that the views of the university research community are 
fully considered in government planning and that govern- 
ment policies affecting universities are discussed and 
assessed. 


Most federal support to university R&D is provided 
through the granting councils — the Medical Research 
Council (MRC), the Natural Sciences and Engineering 
Research Council (NSERC) and the Social Sciences and 
Humanities Research Council (SSHRC). Federal depart- 
ments also provide some direct financing for university 
research through grants, subventions and contracts. Depart- 
ments aim at using the university research capability to 
further their missions and to ensure the required supply of 
trained manpower. 


The government provided a substantial budget increase 

of $20 million to NSERC for 1981-82 and subsequent 
fiscal years. This increase was in line with the Council’s 
Five-Year Plan, and permitted further augmentation of 
NSERC’s Highly Qualified Manpower (HQM), strategic 
research and equipment refurbishing programs. In the two 
years since NSERC’s Five-Year Plan was first tabled, the 
Council’s budget has increased by $80.5 million or 66.7%. 


During 1981-82, the Ministry published five Background 
Papers on Highly Qualified Manpower (HQM) in Canada. 
These studies drew on MOSST’s HQM Demand Model 
and Methodology and data base, and dealt with a variety of 
issues which are relevant to the future supply and demand 
for professional research manpower. 


University Science and Technology Division 


Canada Space Program 


“‘Canada in Space”’ 


This year a University Science and Technology Division 
was established within the Branch to open the way for 
more extensive involvement of the universities in defining 
and pursuing national objectives in science and technology. 
Using its knowledge of the university research system, the 
Division will address such issues as the concentration and 
specialization of university expertise and the effective allo- 
cation of resources throughout the spectrum of university 
research. In addition, the Division is responsible for iden- 
tifying and assessing technologies emerging from university 
research. In this way, the Division has been instrumental 
in formulating federal policy options for the field of 
biotechnology. 


A new three-year Space Plan based on analyses of the 
status of the Canadian space industry and possible alterna- 
tives for its future development, the respective roles of 
government and industry in the space program, and the 
merits of specific new space program initiatives in achiev- 
ing the goals of the space program was prepared through 
the Interdepartmental Committee on Space. The Space 
Plan was subsequently approved by Cabinet with new 
funding allocations of $131 million over the period 1981/82 
— 1984/85. Total expenditures for the period will now be 
$476 million. Major new programs include participation in 
the L-SAT program of the European Space Agency, Phase B 
of the MSAT program and several projects to increase the 
benefits to Canadians of the data from remote sensing 
satellites. 


During the year, the publication “Canada in Space” 

which details Canada’s space activities and capabilities, was 
prepared. In addition, the level of the national contribution 
to the European Space Agency (ESA) general budget was 
re-negotiated to take into account Canada’s increased par- 
ticipation in the Agency’s activities. Finally, a comprehen- 
sive data base on the Canadian space industry has been set 
up in cooperation with government departments and 
industry. 
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Corporate Services Branch 


‘ 


Corporate Services provides administrative services to the 
policy development branches of the Ministry. It is organ- 
ized into the following divisions: 

Research and Information Services 

Personnel Services 

Financial Services 

Communications Services 

Administrative Services 


Research and Information Services Division 

This division is a specialized information centre which sup- 
ports the Ministry through library services, research and 
analysis and electronic data processing (EDP) services. 


The library has continued to expand the on-line biblio- 
graphic data base of its own book collection, thus provid- 
ing more rapid and easier information access. In addition, 
the library has extended its coverage of the scientific and 
technical literature by using data bases available through 
CAN/OLE, QL, INFOMART and INFOGLOBE. 


Personnel Services 

Personnel Services advises Ministry management and 
employees on such matters as staffing, training and devel- 
opment, organization development, official languages, pay 
and benefits and equal opportunities. In 1981-82, plans 
were submitted to Treasury Board regarding the employ- 
ment of women, the handicapped and indigenous people. 
Revised policies and procedures were issued concerning 
the staffing of bilingual positions, the use of translation 
services and language training. 


Financial Services 

Financial Services advises Ministry management on matters 
of financial administration and provides a financial account- 
ing and control service. 


During the 1981-82 fiscal year, an internal audit policy and 
long-term plan were developed. A statement of Ministry 
expenditures for the 1981-82 fiscal year can be found on 
page 18. 


Administrative Services 

Administrative Services provides support services in 
records and materials management, accommodation and 
telecommunications and other areas. The division recom- 
mends ways of controlling costs and using resources most 
effectively. 


Communications Services 

Communications Services prepares and distributes Ministry 
publications, speeches and press releases and informs the 
media and public on the Ministry’s current activities. 


During the year, the Division organized exhibitions on 
science and technology in Canada which were displayed at 
the Ottawa Energy Show, le Salon de l’Energie and the 
World Chemical Expositions in Montreal, the Canadian 
National Exhibition in Toronto and at the Regina Agribi- 
tion. The MOSST exhibit won first prize for best public 
service exhibit at the Red River Exhibition in Winnipeg. 
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Ministry publications for the year were Federal Science 
Activities 1982-83 and Federal Science Expenditures and 
Personnel 1982-83 and the following Background Papers: 


The MOSST Highly Qualified Manpower Back- 
ground Papers. 


- Recent Trends in Degrees Awarded and Enrolments at 
Canadian Universities 


- University Enrolment Projections to 2000 
- The Stock of Research Trained Personnel 1981 


- Research Manpower Requirements Arising from Accelerated 
Expenditures on R&D 1981 


- The Requirements for Engineering Graduates to 1985 

- MOSST HQM Demand Model Methodology 

The Canadian Space Program. 

- The Canadian Space Program Plan for 1981/82 - 1983/84 


- The Canadian Space Program Plan for 1982/83 - 1984/85 
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Summary of Expenditures 1981-82 


By Activity $000’s 
Grants and 

Operating Capital Contributions Total 
Policy Development 4,067 2,086 6,153 
Policy Development Support 503 — 503 
Administration 2022 120 2,142 
Contributions to Employment Benefit Plans 822 ~ — 822 
Total 7,414 120 2,086 9,620 
Distribution of Program Expenditures $000’s 
Payroll Costs 6,031 
General Operating Expenditures 1,383 
Capital Expenditures 120 
Grants and Contributions 2,086 
Total 9,620 
Budgetary 1980-81 1981-82 Increase/Decrease 

$000’s $000’s $000’s 

Operating Expenditures 7,739 8,798 1,059 
Contributions to Employee Benefit Plans 623 822 199 


Minister’s Salary and Motor Car Allowance 
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OTTAWA 


Sir: 
Please accept this submission of the twelfth Annual Report 
of the Ministry of State for Science and Technology. This 


report covers the fiscal year April 1, 1982—March 31, 
1983. 


Yours sincerely, 
Ging, Ls 


Louis Berlinguet 
Secretary 


Contents 


ORGANIZATION CHAR nis Lusertstes tages tune tcady 
OVER VIE Wie i eis. eA a. een Spee ee 
INDUSTRY BRANGH ke o ging ar peep eaeene es 
GOVERNMENT BRANCH oo pence etcetoeteees 
UNIVERSIT YI BRANG HE yee sc eat star ere eas 
CORPORATE SERVICES BRANCH ...........0..0005: 
SUMMARY OF EXPENDITURES .......0..00.0 


Organization Chart of 
Ministry of State for Science 
and Technology 1982-1983 


Minister 
Secretary 
Executive 
Assistant 
Government Industry University Corporate 
Branch Branch Branch Services Branch 
Project 
Director 
on Space 
Government Program International Policy University Inter- 
Projects Review and Division Development Science and departmental 
Division Assessment Division Technology Committee 
Division Division on Space 
Industry Techno logical 
Projects Assessment 
Division Division 
Research & Personnel | Finance Communi- Adminis- 
Information Division Division cations trative 
Services Services Services 
Division Division Division 


Overview 


Canada, along with the other industrialized nations of the 
world, stands on the frontier of a new technological era. 
The future of this country will be shaped by the decisions 
we make today regarding technological innovation and dif- 
fusion. Policies must be adopted now to improve the total 
environment for research and entrepreneurship, and indus- 
try, the universities and the federal and provincial govern- 
ments must cooperate to ensure the success of this 
endeavour. 


The federal government has placed a high priority on 
bringing technology into the mainstream of economic 
policy development. During the reported fiscal year, the 
Prime Minister signaled the importance of science and 
technology in the economic arena by his assignment of the 
two policy areas of science and technology and economic 
development to one Minister. 


The Ministry of State for Science and Technology 
(MOSST) is responsible for encouraging the development 
and use of science and technology in support of Canada’s 
economic and social goals. The Ministry proposes and for- 
mulates general policies for science and technology which 
have a broad impact on the environment in which the 
development and application of technological innovation 
are pursued. 


One of the Ministry’s most important responsibilities is to 
make recommendations on resource allocations and policies 
relating to science and technology (S&T). Many different 
departments and agencies are involved in the federal gov- 
ernment’s S&T policies, which in turn affect other federal 
initiatives. The process of economic and social innovation 
depends on a pragmatic appreciation of the interrelation 
and mutual interdependence of these policy areas. 


The federal government has placed a high priority on rais- 
ing the level of national investment in research and 
development (R&D) to 1.5% of GNP by 1985. This goal 
was initiated in 1979, and reconfirmed in 1981. Growth 
towards this target has been encouraging. The Gross 
Expenditure on R&D reached 1.13% of GNP in 1981 and 
1.34% in 1982. Statistics Canada forecasts indicate it will 
reach 1.39% in 1983. 


Average Annual Growth Rates of R&D Funding 
1979-1982 


Planned pes 
Actual ae 


27% 


20% 


20% 


Government University Total 


Industry 


Industrial R&D is seen as vital to furthering economic 
growth by encouraging the development of new products 
and processes. To meet its 1985 target of .75% of GNP, 
R&D in the industrial sector was expected to grow at an 
annual rate of 27%. Figures from 1979 to 1982 show that it 
grew at an actual rate of 26%. 


The R&D Planning Framework had required that federal 
government expenditures on R&D in the natural sciences, 
to meet the 1985 objective of .5% of GNP, would have to 
grow at an annual rate of 17%. In actual fact, from 1979 to 
1982, the rate was slightly over 18%. 


The Ministry of State for Science and Technology develops 
policies which the government can use to encourage and 
support industrial R&D. The Ministry continues to assess 
and suggest improvements to the various instruments the 
government employs to increase the cooperation between 
industry, universities and governments in this regard. 


Within the government sector, the Ministry reviews the 
factors affecting the performance and creativity of govern- 
ment science. 


The overall federal budget in 1982/83 for expenditures in 
the natural and human sciences was slightly over $2.9 bil- 
lion. Of this, about $1.8 billion was budgeted for R&D in 
the natural sciences. About half these expenditures went to 
intramural federal research programs while the rest went 
to support research and development in the university and 
industry sectors. 


Initiatives related to university research are also evaluated 
by the Ministry in the context of financing university S&T 
and research manpower training. 


In line with the increased emphasis on research and the 
need for more university-based research, the period 
1979/80 to 1982/83 has seen a 75% cumulative increase in 
the granting council budgets. 


Granting Council Budgets 


Cumulative 
1979/80 1982/83 Increase % 
($ millions) 

Medical Research 
Council 70.1 NS 43.2 62 
Natural Sciences and 
Engineering Research 
Council LLG 226.9 105.9 88 
Social Sciences and 
Humanities Research 
Council 35.9 56.7 20.8 58 
Total 27.0 396.9 169.9 aS 


The Ministry monitors the stock of highly qualified man- 
power to ensure that the country has the scientific expertise 
it needs to meet its S&T goals. 


Since MOSST has assumed the leadership role in the gov- 
ernment with respect to space policy, the Ministry has 
played a key role in developing and updating Canada’s 
three-year space plan. The Ministry ensures that Canada’s 
plan is responsive to changing needs and the growing tech- 
nological capacity of the Canadian space industry. The 
Ministry annually monitors space activities, suggests policy 
alternatives and assesses the performance of the program in 
meeting its goals. 


Industry Branch 


Technology Policy 


Tax Incentives for Research and Development 


Technology Assessment 


The Industry Branch formulates policies to strengthen the 
innovative performance of Canadian industry. The Branch 
originates and adapts industrial research and development 
policies which offer strategic opportunities for economic 
growth and development. 


Over the past year the Branch concentrated on strengthen- 
ing Canada’s technological base. This contributed to the 
development of a new technology policy for Canada which 
will be delivered in the House of Commons early in the new 
fiscal year. Numerous analyses were carried out in the 
areas of technology development programs, technology 
assessment, the role of government laboratories and the 
role of universities in technology development, and procure- 
ment and regulations. 


A separate, but substantial portion of the analysis relating 
to technology development was carried on in conjunction 
with the Department of Finance, and was concerned with 
the appropriate level and form of government support to be 
provided through the tax system. This involved consulta- 
tions with industry as well as in-house analysis. 


The Branch initiated work on the development of a sys- 
tematic approach to identifying and assessing technologies 
strategic to Canada’s future. The process would involve 
consultations with industry, universities and other govern- 
ments, with a view to developing coordinated policies and 
plans. One initial project in this regard was an assessment 
of the needs and opportunities in the field of advanced 
materials. 


The Branch has also published a review of the history, 
trends and potential applications of microelectronics which 
will help identify potential “core technologies” for Canada. 
The project has been expanded to look into areas of poten- 
tial Canadian specialization in microelectronics and VLSI 
(Very Large Scale Integration). The establishment of a 
National Microelectronics Design Network composed of a 
nation-wide, university-based, computer-linked network of 
design and testing stations for VLSI circuits is expected to 
result from these efforts. 


Long-term Trends and Futures Studies 


Regional Development 


Procurement & Unsolicited Proposals 


The Industry Branch advises the Federal Government on 
many long-term trends in science and technology and their 
interaction with other social and economic policy areas 
with both domestic and international implications. For 
example, the long-term trends at the national level in the 
areas of robotics, artificial intelligence and photovoltaics 
were examined. Work in this area continues with more 
emphasis on software. A project was also started to exam- 
ine and assess the role of technological change in service 
industries. The study is a follow-up to last year’s report on 
the growth of the service sector in the Canadian economy. 
Work also continued on the project examining Canada’s 
international trade performance in high technology prod- 
ucts. 


Internationally, the Branch participated in consultations 
dealing with the “World Centre-Informatics and Human 
Resources” in Paris. Discussions were held regularly with 
representatives of the Forecasting and Assessment in 
Science and Technology (FAST) Group of the European 
Economic Community. 


During the year, a preliminary study of the sectoral and 
regional implications of the national R&D spending target 
of 1.5 percent of GNP by 1985 was completed. Further, as 
part of the government economic planning reorganization 
announced by the Prime Minister in January 1982, the 
Branch provided some assistance to several of the Federal 
Economic Development Coordinators in working towards 
the full integration of science and technology consider- 
ations in the federal regional economic strategies. 


The Branch examined and analysed several alternatives 
regarding the use of procurement as a lever for stimulating 
industrial R&D and innovation. The Branch continued to 
play an active role as a member of the Unsolicited Proposal 
Committee and the Procurement Review Committee. Spe- 
cial attention was paid to the use and implementation of 
the Source Development Fund. The Branch was also repre- 
sented on several senior review boards for major govern- 
ment procurement programs such as the Radar Moderniza- 
tion Project, the Small Arms Replacement Project and the 
Canadian Patrol Frigate Program. In the latter case, the 
Branch participated directly in the evaluation of the two 
contractors’ R&D proposals. 


Foreign Investment Review Agency 


Publications and Studies 


The Branch continued to work closely with the Foreign 
Investment Review Agency (FIRA) on several cases con- 
cerning the R&D and innovative aspects of establishing 
new businesses and acquisitions. Most FIRA cases con- 
sidered by the Branch related to the services sector. 


This year, in addition to various reports on microelectronics 
and robotics, the Branch published a preliminary report on 
knowledge-engineering entitled ““The Next Generation of 
Software: Artificial Intelligence”. 


Government Branch 


Committee of Science Assistant Deputy Ministers 


Health of Government Sciences 


Study on Aging of Scientific Workforce 


Research Scientist Classification System 


Impact of Inflation on Scientific Equipment 
Expenditures 


Ownership of Intellectual Property 


The Government Branch evaluates the state of government 
sciences and monitors research and development expendi- 
tures on government science projects. It advises on science 
policies and assists other government departments develop 
and maintain science policies and programs which support 
the government’s objectives. It is also responsible for pro- 
moting the international development of Canada’s science 
and technology capabilities. 


One important change in the science policy apparatus of 
the federal government this year was the strengthening of 
the Committee of Science Assistant Deputy Ministers. The 
Committee’s terms of reference were reviewed and revised 
to improve communications among science-based depart- 
ments. 


At the Committee’s request, the Government Branch began 
to examine the “health’’, or productivity and creativity of 
government science. A series of projects on specific issues 
was started. In addition, the Ministry was part of an inter- 
departmental committee reporting to the Office of the 
Comptroller General on guidelines for the effective man- 
agement of R&D in the government environment. 


The first specific project on the health of government 
science was concerned with the aging of the scientific and 
technical workforce. An interdepartmental workshop, spon- 
sored by the Public Service Commission, has been estab- 
lished to bring resource planners and science managers 
together to discuss recruitment and planning options to 
enable departments to better meet their needs for scientific 
personnel. 


A second project in this series is an examination of the pro- 
motion system for Ph.D. level scientists in the government’s 
Research Scientist classification. 


A third project related to the health of government sciences 
involved a review of the impact of inflation in the scientific 
expenditures of federal departments and agencies, and 

especially the impact on scientific equipment expenditures. 


At the request of the Ministry of State for Economic 
Development, MOSST undertook a study of the principles 
affecting the ownership of intellectual property resulting 
from extramural R&D funded by the federal government. 
The study will determine whether the existing disposition 
practices should be modified. A report will be completed 
during the next fiscal year. 


Technology Transfer 


Task Forces on Energy Conservation 
Technologies and on Environmental Protection 
Technologies 


Hybrid Heating Systems 


Long-term Nuclear R&D 


Construction R&D 


A study of the transfer of scientific personnel between gov- 
ernment and industry laboratories was completed. 
Although the conclusions indicated that no significant 
changes were required, it was determined that greater 
emphasis should be given to the transfer of scientific per- 
sonnel by the Interchange Canada program. In addition, it 
was determined that departments and agencies undertaking 
or supporting R&D related to industry should develop or 
strengthen their own interchange programs and that they 
should regularly identify on a government-wide basis those 
federal R&D projects of potential interest to industry. 


The report of the Task Force on Energy Conservation 
Technologies was published last summer. A second Task 
Force, on environmental protection technologies, has com- 
pleted its work and will submit its report to the Minister 
shortly. Departments and agencies in the responsibility 
areas mentioned by the reports will consider the feasibility 
of implementing the recommendations. 


A major study to assess the impact of hybrid heating sys- 
tems using off-peak electricity to complement oil heating 
systems was completed this year. The study was funded by 
the Department of Energy, Mines and Resources and was 
carried out with the cooperation of certain major provincial 
electric utilities. It assesses the impact of this technology 
on Canada’s energy strategy. A report will be published 
during the next fiscal year. 


An examination of the long-term R&D areas of advanced 
fuel cycles for the CANDU reactor and for nuclear fusion 
was completed. The study concluded that a major effort in 
advanced fuel cycles would be premature, although some 
research in this area was indicated. The study also con- 
cluded that the existing level of fusion R&D was adequate. 


MOSST continued to chair an interdepartmental commit- 
tee on national construction research, development and 
demonstration. The committee will develop proposals for 
appropriate federal policies and mechanisms for construc- 
tion R&D in Canada. 


Radar R&D 


Science Statistics 


R&D Target 


Socio-economic Research and the Canadian 
Climate Program 


Alternative Transportation Fuels 


R&D Priorities 


An interdepartmental study of federal radar R&D was 
completed. The study reviewed future government radar 
requirements with the organizations of radar R&D activi- 
ties. The possibility of using government procurement of 
radar equipment to strengthen Canada’s industrial capabil- 
ity was discussed. 


Government Branch works closely with Statistics Canada’s 
Science Statistics Centre in collecting and assessing statis- 
tics on federal science expenditures. An evaluation of the 
Federal Science Activities publication was carried out and 
following the recommendations of its readers, several 
aspects of this publication will be improved. 


In addition, Government Branch advises on resource allo- 
cations and monitors Canada’s progress towards the 
national R&D investment target of 1.5% of GNP by 1985. 
In 1982-83, it conducted two expenditure surveys involving 
over 60 federal departments and agencies and analyzed the 
results in terms of the contributions to government objec- 
tives and policies. 


At the request of the Climate Planning Board (CPB), 
MOSST assisted in a study of the need for a socio-eco- 
nomic research program on the climate. The CPB is a joint 
government-industry-university advisory group concerned 
with the successful national and international operation of 
the Canadian Climate Program. 


A major project to assess the costs and benefits of alterna- 
tive transportation fuel systems was started. Most alterna- 
tive fuels require significant modifications to vehicles and 
to fuel distribution systems. This study will help determine 
federal R&D priorities in this important area. 


A study for developing a framework for setting R&D pri- 
orities was completed this year. It included a taxonomy of 
R&D areas and the identification of criteria to guide the 
Ministry in formulating advice on the funding of federal 
R&D projects. 


International S&T 


Catalytic Seed Fund 


Bilateral S&T Collaboration 


Canada/Germany 


Canada/ Japan 


Canada/France 


Following a study by MOSST and the Department of 
External Affairs, a more vigorous use of carefully chosen 
international S&T collaboration is being encouraged as a 
means of achieving Canada’s economic development goals. 
Particular attention will be paid to bilateral or multilateral 
cooperation with other western industrialized countries. 
This more focussed approach includes the development of a 
Strategic Framework which includes the selection of major 
international target activities chosen for their domestic 
S&T importance. 


In order to encourage international collaboration in S&T 
activities, a catalytic seed fund was established this year to 
help federal science-based departments and agencies par- 
ticipate in this regard. The fund is managed by a group 
which is chaired by MOSST and which includes repre- 
sentatives from External Affairs and the National 
Research Council. During 1982-83, the fund was used to 
promote collaborative activities with other countries in 
fields such as biotechnology and oceanography. 


Plans were developed for the Seventh Canada/Federal 
Republic of Germany S&T Consultative Meetings, sched- 
uled to be held in Ottawa in May, 1983. Currently, about 
40 cooperative activities are taking place under this agree- 
ment in such S&T areas as marine sciences, geosciences, 
remote sensing, environment and transportation R&D. 


The Fifth Canada/Japan S&T Consultations were held in 
Ottawa in June 1982. This occasion was marked by a 
“Statement of Intent” in the field of remote sensing 
between the Canada Centre for Remote Sensing (CCRS) 
and the Science and Technology Agency (STA) of Japan. 
Successful cooperation in such fields as coal liquefaction, 
paving in cold areas, burning of toxic gases in construction 
material, and exchange of satellite data were identified. 


The fourth session of the Joint Canada/France Scientific 
Commission was held in Ottawa in March 1982. 


Canada/European Community 


Canada/ Algeria 


Multilateral Cooperation 


IIASA 


NATO 


OECD 


Commonwealth Science Council 


Bilateral scientific cooperation between Canada and the 
Commission of the European Community was reviewed in 
Ottawa in the fall by a general Sub-Committee which is 
also charged with preparations for the meeting of the Joint 
Committee on Cooperation. 


A general agreement on scientific and technological coop- 
eration between Canada and Algeria was officially 
accepted at the ministerial level in Ottawa this February. 


The Branch was also involved in managing and organizing 
Canadian participation in several international S&T 
organizations. 


The Branch provided the Secretariat for the Canadian 
Committee for the International Institute for Applied Sys- 
tems Analysis (IIASA). This is a multi-disciplinary 
research centre devoted to the development of systems 
analysis and its application to such complex problems fac- 
ing its member countries as the wise management of energy 
and other natural resources. The Secretariat prepared and 
assisted the Canadian member in his participation in the 
two annual meetings of the IIASA Council and generally 
managed Canadian participation in the Institute. 


The Canadian Advisory Group for the NATO Science 
Committee prepared for Canada’s participation in the 
three NATO Science Committee meetings held during the 
year. 


MOSST officials represented Canada at the OECD Com- 
mittee on Scientific and Technological Policy which met 
three times during the year in Paris. The Committee is con- 
ducting various projects on the impact of S&T on the 
economy and on the changing role of universities in 
national life. 


The latest biennial meeting of the CSC was held in the 
summer of 1982 in Kuala Lumpur, Malaysia. Canada has 
invited the Council to meet in Ottawa in 1984, and the 
Secretary of MOSST will chair the meeting. The Council 
originates S&T projects in the developing countries of the 
Commonwealth through a small secretariat in London. 


Working Group on Technology, Economic Growth 
and Employment 


UN 


Tsukuba ’85 
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The 1982 Economic Summit, which met at Versailles, 
established a Working Group to study the influence of 
technology on economic growth and employment and 
report to the 1983 Summit. The General Director of the 
International Division provided support to the Canadian 
member and participated in all meetings of the Working 
Group. The Ministry has a continuing coordinating func- 
tion, particularly with regard to those cooperative projects 
in which Canada is the lead country. 


The Ministry participated in Canadian Delegations to the 
International Conference on Science and Technology for 
Development (UNICSTD), and UNISPACE ’82. The 
Ministry was primarily responsible for the Science Sector 
discussions at the 4th Extraordinary Session of the 
UNESCO General Conference. There were continuing 
negotiations in Geneva under the auspices of UNCTAD on 
an International Code of Conduct on the Transfer of Tech- 
nology. The Branch participates in ongoing discussions 
with Canadian industry on this subject. 


The Ministry investigated the possibility of Canadian par- 
ticipation in the World Exhibition “Dwellings and Sur- 
roundings—Science and Technology for Man at Home” to 
be held in Tsukuba, Japan, in 1985. A decision will be 
taken later this year. 


University Branch 


University Research Support 


NSERC Budget Increase 


SSHRC Budget Increase 


MRC Budget Increase 


We 


The University Branch advises the government on policies 
concerning the federal support of university research 
through the federal granting councils and other depart- 
ments and agencies. It advises the government on how uni- 
versity research can help achieve national science objec- 
tives and is a liaison between government and the 
university research community, through its contacts with 
the federal granting councils, university researchers and 
national scientific and related associations. This communi- 
cation ensures that the views of the university research 
community are fully considered in government planning 
and that government policies affecting universities are dis- 
cussed and assessed. 


Most federal support to university R&D is provided 
through the granting councils—the Medical Research 
Council (MRC), the Natural Sciences and Engineering 
Research Council (NSERC) and the Social Sciences and 
Humanities Research Council (SSHRC). Federal depart- 
ments also provide some direct financing for university 
research through grants, subventions and contracts. 
Departments aim at using the university research capabil- 
ity to further their missions and to ensure the required sup- 
ply of trained manpower. 


The Natural Sciences and Engineering Research Council 
received a budget increase of $43.2 million for 1982-83. Of 
this, $18 million was used to fund additional scientific 
equipment at Canadian universities while the remaining 
$25.2 million maintained the purchasing power of the 
Council’s budget. The total 1982-83 NSERC budget was 
$244.5 million. 


The Social Sciences and Humanities Research Council 
received a budget increase of $10.1 million in 1982-83. Of 
this total, $5.1 million represented the annual allowance for 
cost increases while $5 million was new funding in support 
of the Council’s priorities. The total 1982-83 budget was 
$56.7 million 


The Medical Research Council received a budget increase 
of $12.7 million in 1982-83 for a total annual budget of 
$112.9 million. The Council also completed its new Five- 
Year Plan which was submitted to the government at the 
end of the fiscal year for additional funding to be allocated 
in 1983-84 and 1984-85. 


University Science and Technology Division 


Canada Space Program 


Canadian Astronaut Program 


Space Data Bank 


European Space Agency 


The University Science and Technology Division was 
established last year to open the way for more extensive 
involvement of the universities in defining and pursuing 
national objectives in science and technology. The Division 
is responsible for identifying and assessing technologies 
emerging from university research. In this regard, a major 
activity of the Division has been the development of a 
National Biotechnology Strategy. The Strategy is now 
being implemented and the Division will continue to moni- 
tor its progress. In addition, the Division continues to 
address such issues as the concentration and specialization 
of university expertise and the effective allocation of 
resources throughout the spectrum of university research. 


As part of its leadership role in space policy, MOSST coor- 
dinates and monitors various space programs and activities 
(eg. SARSAT, MSAT, RADARSAT, the Interagency 
Committee on Remote Sensing) and through the Inter- 
departmental Committee on Space, which it chairs and 
directs, MOSST also advises on the planning of possible 
new programming (eg. Space Station, Microgravity). 


A special working group of the Interdepartmental Commit- 
tee on Space evaluated various proposals for Canadian 
manned experiments in space and recommendations were 
made to Cabinet for consideration in early 1983-84. 


A data base on the Canadian space industry, established in 
1981-82, has proven successful and was expanded to cover 
departmental space programs and those of other countries. 


The cooperative agreement between Canada and the Euro- 
pean Space Agency (ESA), which started in 1979 for a 
five-year term, is to be renewed for another such period. 
MOSST has taken the lead in the negotiations with the 
ESA executive for a new Agreement. 


Corporate Services Branch 


Research and Information Services 


Personnel Services 


Financial Services 


Corporate Services provides administrative services to the 
policy development branches of the Ministry. It is organ- 
ized into the following divisions: 


Research and Information Services 
Personnel Services 

Financial Services 
Communications Services 
Administrative Services 


This division is a specialized information centre which sup- 
ports the Ministry through library services and electronic 
data processing (EDP) services. 


The Library provides a reference and referral service to 
MOSST personnel by acquiring and making available to 
them materials and information pertinent to departmental 
projects and objectives. 


During the year the Library continued to expand the scope 
of its service by increasing its use of bibliographic data 
bases, consulting its own in-house system as well as various 
commercially-supplied information retrieval systems. 


Personnel Services advises Ministry management and 
employees on such matters as staffing, training and 
development, organization development, classification, offi- 
cial languages, pay and benefits and equal opportunities. In 
1982-83, plans were submitted to Treasury Board regard- 
ing the employment of women, the handicapped and 
indigenous people. Revised policies and procedures were 
issued concerning the employment of handicapped people, 
the staffing of bilingual positions, and conflicts of interest. 


Financial services advises Ministry management on matters 
of financial administration and provides a financial 
accounting and control service. 


Internal Audit activities during the fiscal year included a 
survey of auditable units to determine the resource require- 
ments related to the long-term audit plan, and an audit of 
the Research and Information Services Division. 


A statement outlining the Ministry’s expenditures for the 
1982-83 fiscal year can be found on page 21. 


Administrative Services 


Communications Services 


20 


Administrative Services provides support services in 
records and materials management, accommodation, tele- 
communications, security and other areas. The division 
recommends ways of controlling costs and using resources 
most effectively. 


Communications Services prepares and distributes Minis- 
try publications, speeches and press releases and informs 
the media and public on the Ministry’s current events. 


During the year, the Division organized exhibitions on 
science and technology in Canada which were displayed at 
the Unispace exhibition in Vienna, Austria, at COSPAR in 
Ottawa, at the Canadian National Exhibition in Toronto 
and at the Pacific National Exhibition in Vancouver. In 
addition, the MOSST exhibits were displayed at many 
smaller exhibitions across the country. 


Ministry publications for the year included four editions of 
the popular newsletter “Science Notes”, a publication 
entitled ‘““Canada in Space”, and the Task Force Report on 
Energy Conservation Technologies and their Implementa- 
tion. 


Summary 
of Expenditures 


1982-83 
By Activity $000’s 
Grants and 
Operating Capital Contributions Total 

Policy Development 4,964 2,049 7,013 
Policy Development Support 605 605 
Administration 2,390 192 1 2,583 
TOTAL 7,959 192 2,050 10,201 
Distribution of Program Expenditures $000’s 
Payroll Costs 6,698 
General Operating Expenditures 1,261 
Capital Expenditures oe 
Grants and Contributions 2,050 
TOTAL 10,201 
FINANCIAL SUMMARY 
Budgetary 1981-82 1982-83 Increase/Decrease 

$000’s $000’s $000’s % 
Operating Expenditures 8,798 9,318 520 Se) 
Contributions to Employee Benefit Plans 822 883 61 7.4 
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Ministry of State Ministére d'Etat 
Science and Technology Sciences et Technologie 


Secretary and Secrétaire et 
Chief Science Advisor Premier conseiller scientifique 
to Government du Gouvernement 


Ottawa, Canada 
K1A 1A1 


November 8, 1984. 


The Honourable Thomas E. Siddon 
Minister of State 
for Science and Technology 


Ottawa 


Sir: 


Please accept this submission of this thirteenth Annual 
Report of the Ministry of State for Science and Tech- 
nology. This report covers the fiscal year April 1, 1983— 
March 31, 1984. 


Yours sincerely, 


Louis Berlinguet 
Secretary and 

Chief Science Advisor 
to Government 
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Introduction 


Science and technology are vital to the economic and social 
progress of Canada. In a world of ever-increasing techno- 
logical development, Canada needs flexible and dynamic 
policies to ensure our trade competitiveness and deal with 
the impact of science and technology on our social and eco- 
nomic environment. 


National expenditures on research and development in 
Canada in 1983 totalled $4.969 billion, or 1.28% of the 
Gross National Product. The federal government itself 
spent $2.147 on R&D in the natural sciences, or 43% of 
the national expenditures in this area. 


Total federal expenditures on science and technology 
(S&T) which, in addition to R&D in the natural sciences, 
include R&D in the human sciences and related scientific 
activities in both areas, totalled $3.5 billion in 1983-84. Of 
this, $2.3 billion was spent on intramural S&T activities, 
$545 million was spent in support of S&T in industry and 
$539 million went to universities. 


The Ministry of State for Science and Technology advises 
the Government on the most effective policies to ensure 
that Canada’s efforts and expenditures in science and tech- 
nology promote Canada’s national social and economic 
well-being. 


Ministry of State 
for Science and Technology 


Organization Chart 
1983-1984 
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The Ministry of State for Science and Technology was 
established by an Order-in-Council in 1971 to formulate 
policies to encourage the development of science and tech- 
nology in support of Canada’s economic and social goals. 


The Ministry was also made responsible for establishing 
priorities for science and technology, for making recom- 
mendations on resource allocations related to science and 
technology, for coordinating federal S&T programs with 
other government activities and for cooperating with the 
provinces, industry and the universities in related policies 
and programs. 


In 1980 the Prime Minister gave the Ministry responsibil- 
ity for space research and development policy and for coor- 
dinating space activities among federal departments and 
agencies. 


In July 1983, the Prime Minister assigned the new role of 
Chief Science Advisor to the Government of Canada to the 
Secretary of The Ministry of State for Science and Tech- 
nology. The Chief Science Advisor advises Cabinet Com- 
mittees directly on: 


e the integration of a long-range scientific perspective into 
the policy development process and into specific pro- 
posals; 


the identification of science and technology-intensive 
areas which will have a significant impact on the 
economy, On society, on international relations and 
national defence; 


¢ the quality and effectiveness of science and technology 
policies and programs as they relate to industry, universi- 
ties, and the provincial governments. 


With the appointment of the Chief Science Advisor in July 
1983, the Ministry was completely reorganized to reflect 
the pervasive nature of science and technology in economic 
and social policy and the need for more effective participa- 
tion of the Ministry in the decision-making process in gov- 
ernment. The reorganization also enabled the Ministry to 
play a leading role within government with respect to the 
medium and longer term planning of the overall science 
and technology effort. 


The reorganization was undertaken to give the Ministry the 
administrative machinery to provide advice to government 
and to engage in long-term strategic planning. Even though 
the Ministry lost nearly one half of its personnel, the reor- 
ganization was completed with a minimum of disruption 
and the newly assigned responsibilities were assumed with- 
out delay. In most cases, employees leaving the Ministry 
were relocated in other federal government departments or 
agencies. 


The Ministry has an Operations Branch, a Policy and 
Strategy Branch, and a Communications Branch. 


The Operations Branch is responsible for evaluating the 
S&T implications of departmental proposals for Cabinet 
and for advising Ministers on their integration with 
broader federal objectives. In addition, the Branch provides 
the Chief Science Advisor with advice for Cabinet Com- 
mittees on current S&T issues and for responding to 
requests for special projects. 


The Policy and Strategy Branch is responsible for provid- 
ing the Chief Science Advisor with advice for Cabinet 
Committees on the longer-range science and technology 
issues likely to have an impact on the economic and social 
development of the country. This Branch is also responsible 
for the development of space research and development 
policy and for the coordination of space activities among 
government departments and agencies. In addition, the 
Branch monitors S&T developments in the private sector, 
universities, provinces and other countries through its many 
contracts. 


The Communications Branch is responsible for encourag- 
ing communication of federal science and technology 
related issues. It also provides public affairs support for the 
Ministry. 


1983—1984 Activities 


Technology Development for Canada 


One of the more public achievements of the Ministry over 
the past year was the development of the Technology 
Policy for Canada, which was introduced by the Minister 
in the House of Commons in May. 


The general objectives of this Policy are to strengthen the 
Canadian economy through the development of new tech- 
nologies, to manage the process of technological develop- 
ment, to ensure that the benefits of technology develop- 
ment are shared fairly in every region, and to create a 
social climate that places a premium on scientific and tech- 
nological excellence. 


In addition to these broad objectives, the federal govern- 
ment set more detailed objectives for itself with regard to 
the other sectors involved in the technology process. 


Briefly, the objectives relating to the business sector reflect 
the primacy of the private sector in initiating innovation 
and new investment and relate primarily to providing sup- 
port to the private sector. 


The objectives for the university sector relate primarily to 
strengthening the core of excellence in research within uni- 
versities and to increasing the supply of highly trained peo- 
ple who will direct Canada’s future technological develop- 
ment. 


With respect to the labour sector, the objectives of the 
Technology Policy are to encourage labour/management 
mechanisms to deal with change and to support labour in 
its study of how to deal with the issue of technological 
change. 


Within the federal government itself, the objectives are to 
ensure that all federal programs and policies related to 
technology development support and encourage our 
national economic and social objectives. 


In addition, the Technology Policy outlined the federal gov- 
ernment’s intention to work in cooperation with the prov- 
inces to achieve integrated and harmonious technological 
development. It also aims to take whatever steps necessary 
to ease the transition period to the new technologies, espe- 
cially for working Canadians, and to ensure that the ben- 
efits of technology are shared equitably by all regions of 
the country. 


Canada Tomorrow Conference 
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Details of the policy were published in the booklet 
“Towards 1990: Technology Development for Canada”’. 


Since the implementation of the Technology Policy, the 
Ministry has been working to ensure that the stated objec- 
tives are achieved. In particular, the Policy gave rise toa 
number of specific initiatives which were undertaken over 
the remainder of the fiscal year. 


In November 1983 the Minister of State for Science and 
Technology hosted a major conference to discuss the 
impact of technological change on Canada. The Canada 
Tomorrow Conference, which drew over 700 representa- 
tives from all walks of life and from every region of the 
country, was organized around four inter-related themes— 
Technology in Canada’s Future; Concerns About the 
Consequences of Change; Putting the Technology in Place; 
and, Adjusting to Change. This focus formed the basis for 
lively debate on the issues surrounding the development 
and introduction of the new technologies. 


While the Conference did not seek to reach a consensus on 
any of these issues, it did provide an important starting 
point for a continuing national dialogue on the forces of 
technological change on Canadian society and the 
economy. 


A Summary of the Canada Tomorrow Conference was 
released by the Minister of State for Science and Tech- 
nology on March 7, 1984. 


Task Force to Review Federal Technology 
Development Programs 


Federal Government R&D 
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In November 1983, the Minister of State for Science and 
Technology announced the establishment of a Task Force 
to review and recommend improvements to federal policies 
and programs related to technology development. 


The Task Force, which will report directly to the Minister, 
will review the government’s intramural science and tech- 
nology activities and will make recommendations on 
whether technology-related government research is relevant 
to industry’s needs. It will also study the government’s 
industry support programs, policies currently in place to 
encourage R&D in the business sector, and measures to 
improve university/industry cooperation in R&D. The Task 
Force is composed of representatives from industry, univer- 
sities and labour and has been asked to report directly to 
the Minister in summer 1984. 


The Chief Science Advisor, as Secretary to the Ministry of 
State for Science and Technology, also chairs the Science 
Assistant Deputy Ministers’ Committee which is respon- 
sible for overseeing the federal research budgets of approxi- 
mately $1.3 billion and for reviewing issues of concern to 
senior federal research managers. 


Because of the relative scarcity of resources and the tech- 
nological challenges facing the country, it is especially 
important that the government’s own R&D activities— 
both intramural and contracted-out—are fully appropriate 
to legitimate government roles and are effectively and effi- 
ciently managed. 


These concerns have been prominent in the advice offered 
to the government throughout the year by the Chief 
Science Advisor. In addition, the Ministry itself has made 
special efforts to encourage interdepartmental coordination 
in areas such as energy and oceans, where the research and 
program interests of several departments overlap. 


University Research 


University/Industry Cooperation 


One of the major responsibilities of the federal government 
in encouraging the development of science and technology 
is the support of basic research in Canadian universities. 


Equally important in developing a sound research capabil- 
ity and improving Canada’s ability to compete internation- 
ally through better use of S&T is the development and 
training of sufficient numbers of highly qualified scientists 
and engineers in the appropriate fields. 


The Ministry has thus been continuing its efforts to ensure 
that our universities are receiving adequate and stable 
funding for research. 


Most of the direct federal funding for university research is 
channeled through the three Granting Councils, the Natu- 
ral Sciences and Engineering Research Council (NSERC), 
the Social Sciences and Humanities Research Council 
(SSHRC), and the Medical Research Council (MRC). 
The work of these three Councils is coordinated through 
the Inter-Council Coordinating Committee which is 
chaired by the Secretary of the Ministry of State for 
Science and Technology. 


The budgets for the three Councils in 1983-84 totalled 
$473.4 million. This includes a $17.4 million increase to 
NSERC to strengthen its university research and man- 
power training programs. This increase was also part of the 
Technology Policy initiatives. 


In January 1984, the Minister of State for Science and 
Technology announced measures to promote 
university/industry cooperation for research and technology 
development. The framework for these measures was con- 
tained in the Technology Policy. The Ministry of State for 
Science and Technology, the Natural Sciences and Engi- 
neering Research Council (NSERC) and the Department 
of Regional Industrial Expansion (DRIE) collaborated in 
developing the details. 


Biotechnology 
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The measures include; 


¢ the establishment of the Canadian Microelectronics Cor- 
poration, a non-profit corporation that will manage a 
national microelectronics design network involving 26 
universities; and 


* the injection of $16.5 million over the next three years 
into NSERC’s budget for a university/industry program. 


The Ministry of State for Science and Technology has 
actively supported the development of strategic technolo- 
gies for many years. A specific initiative in this regard was 
the establishment of the National Advisory Committee on 
Biotechnology in October 1983. 


The Minister appointed twenty-five members from the pri- 
vate sector, universities and the government to serve on this 
Committee. They will advise the Minister directly on the 
development of biotechnology in areas such as energy, 
food, drugs, mining techniques, chemicals, medical diag- 
nostics, plants and agricultural products. In addition, they 
will provide guidelines and ensure that the advice of indus- 
try and the universities is a major factor in the federal gov- 
ernment’s programs in this increasingly important field. 


The federal government has allocated $11 million per year 
to initiate the implementation of the developments in this 
area. This strategy supports research networks which are 
intended to foster links between the performers and users 
of research in order to strengthen the industrial relevance 
of biotechnology research. 


Other federal initiatives in biotechnology include the estab- 
lishment of a National Research Council Biotechnology 
Institute in Montreal, a Food Technology Research Insti- 
tute in Saint-Hyacinthe, P.Q., and a Plant Biotechnology 
Institute in Saskatoon, Saskatchewan. 


Space 


International Cooperation in Space 


European Space Agency (ESA) 


Space R&D activities are undertaken by several depart- 
ments and agencies of the federal government. These 
activities are coordinated by the Interdepartmental Com- 
mittee on Space (ICS) which is chaired by the Ministry 
and which reports to the Minister of State for Science and 
Technology. Policy guidance and funding allocations are 
provided by Cabinet as the result of the regular Space Plan 
submissions of the Minister. 


The Canadian Space Program has two fundamental objec- 
tives: 


1) to ensure that Canada can benefit from the utilization of 
space technology to meet national needs; and 


2) to ensure the development of a viable space industry for 
domestic and export markets. 


In March 1984 the Minister of State for Science and Tech- 
nology announced additional space expenditures of $122.2 
million for 1984/85 to 1986/87. This 38% increase brings 
the government’s commitment to space over this period to 
almost $446 million. 


Cooperation with foreign partners in space activities, 
whether on a bilateral basis (eg. with the USA) or ona 
multilateral basis (eg. with the European Space Agency), is 
an integral part of Canadian space policy. All the govern- 
ment’s major space projects have been conducted jointly 
with other nationals. This cooperation has permitted 
Canada to pursue its objectives in space at reduced costs 
and has given us access to important technology. This 
international involvement in space has also become a sig- 
nificant element of Canada’s foreign policy as space activi- 
ties gain in international significance, and trade in space- 
related products increases at a rapid pace. 


In December 1978 Canada signed a five-year cooperative 
agreement with ESA and became the only non-European 
country to establish a formal link with the Agency. A 
second five-year agreement was signed by the Minister of 
State for Science and Technology in January 1984. Canada 
contributed $2.4 million to ESA in 1983-84. 


National Aeronautics and Space Administration 
(NASA) 


Other Nations 


International Activities 


While no formal agreement exists between Canada and 
NASA, cooperation with NASA has been an essential ele- 
ment of our program since its beginning in 1957. All of the 
major Canadian government space projects to date have 
been cooperative ventures with NASA. 


On a smaller scale Canada has cooperated in space with 
the following countries: France, Japan, Sweden, Germany, 
the U.K., the USSR, Italy and Australia. 


The prominence of science and technology programs in 
multilateral organizations was demonstrated at the 1982 
Versailles Summit Meeting when a Working Group on 
Technology, Growth and Employment was established. The 
Ministry of State for Science and Technology participates 
in the Canadian Steering Committee, which is chaired by 
the National Research Council. 


Canada is also a supporter of the Organization for Eco- 
nomic Cooperation and Development (OECD) and partici- 
pates on its Committee on Science and Technology Policy. 


In addition, the Ministry assists the Department of Exter- 
nal Affairs in its United Nations science and technology 
programs. The Ministry is also involved in the NATO 
Science Committee and the Commonwealth Science Coun- 
cil (CSC). The Secretary of the Ministry of State for 
Science and Technology was recently named as the first 
Canadian Chairman of the CSC and the Council will hold 
its biennial meeting for the first time in Canada in Septem- 
ber 1984. 


Several successful programs have been launched under the 
Canada/France Commission Mixte Scientifique. Agree- 
ments and arrangements are in effect, or are under discus- 
sion, between Canada and the USSR, the United Kingdom, 
Belgium, China, Japan, the Federal Republic of Germany 
and the European Community. 


Public Awareness of Science and Technology 


Publications 
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The Technology Policy emphasized the importance of 
increasing the public’s awareness of science and tech- 
nology. To this end, an annual fund of $1.5 million was 
established to encourage activities to promote Canadians’ 
understanding of the impact developments in this area will 
have on our society and economy. 


The Department of Supply and Services is administering 
this fund under the direction of a Management Committee 
chaired by the Ministry of State for Science and Tech- 
nology. Submissions for funding will be judged by non-gov- 
ernment representatives with experience in promoting pub- 
lic awareness of science and technology. 


In January 1984, the Ministry released an updated version 
of the publication “The Government of Canada’s Support 
for Technology Development’’. This booklet summarizes 
federal programs and incentives which support technology 
development in Canada. These include tax incentives to 
encourage innovation by helping industry with the risks 
inherent in developing and implementing new technologies, 
information on specific technologies and processes, and 
assistance in training the specialists needed to meet 
Canada’s objectives for research and technological develop- 
ment. 


Other publications released this year include “Towards 
1990: Technology Development for Canada”, and the 
Canada Tomorrow Conference Summary, Commissioned 
Papers and Proceedings. 


Summary 
of Expenditures 
1983-84 


By Activity 


Grants and 

Person Operating Capital Contributions Total 

Years ($000) ($000) ($000) ($000) 
Policy Development 
TOTAL 135 8,681 58 2,430 11,169 
Distribution of Program Expenditures $000’s 
Payroll Costs 6,330 
General Operating Expenditures 2730 | 
Capital Expenditures 58 
Contributions 2,430 
TOTAL 11,169 
FINANCIAL SUMMARY 
Budgetary 1982-83 1983-84 Increase 

$000’s $000’s $000’s % 

Operating Expenditures 9,318 10, 184 866 9.3 
Contributions to Employee Benefit Plans 883 985 10 11.6 
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January 30, 1986. 


The Honourable Frank Oberle 
Minister of State 

for Science and Technology 
House of Commons 
Ottawa, Ontario 


Sir: 


I have the honour to submit the fourteenth Annual 
Report of the Ministry of State for Science and Tech- 
nology. This report covers the fiscal year April 1, 1984 
to March 31, 1985. 


Yours sincerely, 


A.E. Collin 

Secretary and 

Chief Science Advisor 
to Government 
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Introduction 


Science and technology (S&T) are vital to the economic 
and social development of Canada. The Ministry of State 
for Science and Technology (MOSST) is the lead 
department within the federal government for overall 
science and technology policy development and coordina- 
tion. It plays a central role in relation to the government’s 
S&T decision making, and advises the government on the 
most effective policies which will ensure that Canada’s 
efforts and expenditures in S&T promote Canada’s social 
and economic well-being. 


By international convention, science and technology 
activities are divided into two types: natural sciences and 
engineering (NSE) and social sciences and humanities 
(SSH). These categories are further divided into research 
and development (R&D) and related scientific activities 
(RSA). 


National expenditures on research and development in 
Canada in 1984-85 totalled $5.466 billion or 1.3% of the 
Gross National Product. The federal government itself 
spent $2.539 billion on R&D in the natural sciences, or 
46% of the national expenditures in this area. 


Total federal government expenditures on S&T totalled 
$4.1 billion in 1984-85. Of this, $2.6 billion was spent on 
intramural S&T activities, $648 million was spent in 
support of S&T in industry and $576 million went to 
universities. 
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Advisors Plans 


History 


Legal Mandate 


The Ministry of State for Science and Technology was 
established by an Order in Council in 1971, with 
responsibilities for formulating policies and providing 
advice encouraging the development and use of science 
and technology in support of Canada’s economic and 
social goals. 


On July 31, 1980, the Prime Minister designated MOSST 
as the lead department for space research and 
development policy and the coordination of space 
activities among federal government departments and 
agencies. 


On July 15, 1983, the Prime Minister assigned to the 
Secretary of MOSST, the additional role of Chief Science 
Advisor to the federal government with responsibility for 
providing expert advice on the priorities for, and the 
planning of, Canada’s overall science and technology 
effort. 


In addition to MOSST, the agencies which report to the 
Minister of State for Science and Technology are the 
National Research Council, the Natural Sciences and 
Engineering Research Council and the Science Council of 
Canada. 


The mandate of the Ministry of State for Science and 
Technology is to develop policies with respect to: 


¢ the establishment of priorities for science and 
technology; 


e the support of science and technology and their 
application in furthering national objectives; 


e the optimum investment in science and technology by 
governments, industry and universities; 


e the coordination of federal science and technology 
programs with other government policies; 


¢ cooperation with the provinces, other organizations and 
other nations; 


e the organization of science and technology in the public 
service; 


e the allocation of financial and personnel resources; and 


e the extent and nature of Canada’s participation in 
international scientific undertakings. 


In addition to the issues outlined above, the Chief Science 
Advisor is to advise on: 


e the integration of a long-range scientific perspective 
into the policy development process and into specific 
proposals; 


e the identification of areas which are science and 
technology-intensive and which will have a significant 
impact on Canada; and 


e the quality and effectiveness of science and technology 
policies. 


The Chief Science Advisor has direct access to Cabinet, 
particularly through the Cabinet Committees, and 
influences the funds allocated, and priorities given, to 
science and technology-related initiatives in departmental 
proposals. The Ministry does not have a program budget 
nor does it directly control the science and technology 
budgets of other departments. Its influence on the science 
and technology-related priorities and expenditures in the 
federal and provincial governments, industry, and 
universities is exerted through both formal and informal 
contacts in those organizations, and ultimately through 
advice to Cabinet. 


The Secretary of MOSST also chairs the Inter-Council 
Coordinating Committee which coordinates the activities 
of the three granting councils which fund science-related 
research at Canadian universities. These councils are the 
Natural Sciences and Engineering Research Council 
(NSERC), the Social Sciences and Humanities Research 
Council (SSHRC) and the Medical Research Council 
(MRC). 


Organization 


Operations Branch: 


Policy and Strategy Branch: 


Communications Branch: 


In 1984-85, the organizational structure of the Ministry 
consisted of an Operations Branch, a Policy and Strategy 
Branch and a Communications Branch. 


responsible for evaluating the S&T implications of 
departmental proposals for Cabinet and for advising 
Ministers on their integration with broader federal 
objectives. In addition, the Branch provided the Chief 
Science Advisor with advice for Cabinet Committees on 
current S&T issues and for responding to requests for 
special projects. 


responsible for providing the Chief Science Advisor with 
advice for Cabinet Committees on the longer-range 
science and technology issues likely to have an impact on 
the economic and social development of the country. This 
Branch was also responsible for the development of space 
research and development policy and for the coordination 
of space activities among government departments and 
agencies. In addition, the Branch monitored S&T 
developments in the private sector, universities, provinces 
and other countries. 


responsible for encouraging communication of federal 
science and technology-related issues to the general public 
and to specific target audiences. It also provided public 
affairs support and information-dissemination services for 
the Ministry. 


1984-85 Activities 


Assessment of Departmental Initiatives 


Task Force on Federal Policies and Programs 
for Technology Development 


A significant component of Ministry activities in 1984-85 
involved the assessment of the science and technology 
implications of policies and programs being brought 
forward to Ministers. This entailed the systematic 
analysis and evaluation of departmental proposals and the 
provision of advice to the Chief Science Advisor and to 
Ministers concerning these proposals. 


In November 1983, the Minister of State for Science and 
Technology announced the establishment of a Task Force 
to review and recommend improvements to federal 
policies and programs related to technology development. 
The Task Force was chaired by Douglas Wright, 
President of the University of Waterloo. 


Upon publication of the Task Force Report in July 1984, 
MOSST undertook to coordinate the federal 
government’s response to its recommendations. 
Discussions were held with all interested departments and 
preliminary position papers on each major 
recommendation area were prepared. The Report covered 
four main areas, including industry support programs, 
procurement, university/industry cooperation, and federal 
laboratories. The key thrust of the report was to 
underscore the importance of “‘market-pull” on the 
innovation process. 


In view of the broad mandate of the Ministerial Task 
Force on Program Review (established in September _ 
1984 and chaired by the Deputy Prime Minister), 
MOSST provided analysis and advice on the Wright 
Report recommendations to various Program Review 
Task Teams. Accordingly, the program adjustments to be 
proposed by the Deputy Prime Minister will form the 
main substance of the government’s response to the 
Wright Report. 


Strategic Technologies 


The Ministry commenced a continuing project to examine 
the policy implications for Canada of the international 
trend towards major national programs which focus on 
the development of generic technologies strategic to 
future economic growth. This was accompanied by the 
analysis and identification of opportunities open to 
Canada to exploit emerging technologies of importance to 
industry. One result of this work was the announcement, 
in April 1984, that the Government of Canada would be 
establishing a National Manufacturing Technology 
Information Centre, to be operated by the private sector 
and to serve as a focus for disseminating information to 
industry and universities on the development and 
utilization of advanced manufacturing technologies. 


Diffusion of Technology 


Since only a small proportion of new scientific and 
technological developments are produced within Canada, 
it is essential that Canadian industry remain fully aware 
of such developments and adopt them quickly in order to 
lead to competitive advantages. However, studies by the 
Economic Council and others have indicated that, in the 
past, Canada appeared to be relatively slow in diffusing 
new technologies. The factors affecting the decision to 
adopt a new technology are many and varied and 
frequently are industry-specific. 


The Ministry of State for Science and Technology 
initiated studies to identify impediments to the more 
rapid diffusion of current technologies. It has also been 
continuing its efforts to ensure that government assistance 
programs which facilitate technology diffusion (such as 
the National Research Council’s Industrial Research 
Assistance Program and government-supported 
technology centres) are adequately funded. 


New Technologies in the Resource Sector 


Technology-Intensive Small Business 


During 1984-85, MOSST initiated a study titled “New 
Technologies in the Resource Sector”. Canada has a rich 
heritage of natural resources and has developed 
considerable expertise in resource development. The 
resource sector is particularly important to the Canadian 
economy and provides a significant contribution to 
Canada’s trade surplus. New technologies are required, 
however, to increase productivity within the resource 
industries and thus improve Canada’s competitive 
position in international markets. 


The intent of this study was to determine how new 
technologies could be applied most effectively in the 
resource sector, and to examine possible actions which 
could be taken by the federal government to stimulate 
such applications. The industries to be examined are: 
forestry, energy, minerals, agriculture and fisheries. 


Small business and high technology have been identified 
as two areas which can contribute significantly to 
national economic recovery. Although there is 
information available on each of these areas, there is very 
little data readily available on the complex and interactive 
relationship of small business and high technology. In 
order for the government to effectively support the 
initiatives of these firms, it is imperative that a better 
understanding be developed of the nature, scope, concerns 
and opportunities facing small technology-intensive 
businesses. 


As a first step towards achieving this objective, the 
Ministry undertook a short-term study which included a 
survey and interviews, identified a large cross-section of 
technology-intensive firms and has resulted in the 
identification of potential policy and program areas for 
the future support of these firms. 


Energy Research 


Relations with the Provinces and Territories 


The Ministry continued its ongoing work in energy 
research, in cooperation with the Department of Energy, 
Mines and Resources (EMR), specifically in terms of 
helping to establish energy R&D priorities and to 
investigate alternative energy strategies and policies. In 
the 1984-85 fiscal year, further refinements were 
developed on the MOSST new alternative fuels cost- 
comparison model. These were developed in cooperation 
with the private sector, notably the Canadian Petroleum 
Society, the Automobile Manufacturers’ Association, 
provincial research authorities, and others. A major 
objective of MOSST was to involve interested private 
sector firms in the model, in order to ensure it could be 
used competently in establishing policy priorities. 


The model is now being used to evaluate the economics of 
alternative transport fuels in Canada. EMR is currently 
developing a new specific policy/strategy for the use of 
methanol in Canada. This fuel is being encouraged in part 
owing to the MOSST model’s results. 


The funding to support the model’s evaluations and 
refinements came from the Office of Energy Research 
and Development (EMR). 


In the fall of 1984, the Minister of State for Science and 
Technology met individually with his counterparts in the 
provinces and territories to identify issues and 
opportunities of mutual concern. On February 4-5, 1985, 
he convened the first Federal/ Provincial/Territorial 
Meeting of Ministers responsible for science and 
technology since 1978. In their communiqué, Ministers 
agreed to develop jointly a National Policy on Science 
and Technology, designed to build upon provincial and 
territorial economic opportunities and priorities, and to 
work together in implementing an agenda for cooperative 
action. 


University Research 
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Discussions on S&T subsidiary agreements and 
memoranda of understanding under federal/provincial 
Economic and Regional Development Agreements were 
also initiated with a number of provinces. In 1984-85, 
with his provincial colleagues, the Minister of State for 
Science and Technology signed Memoranda of 
Understanding with respect to Science and Technology 
with the provinces of Saskatchewan, New Brunswick, 
Prince Edward Island and British Columbia. 


One of the major responsibilities of the federal 
government in encouraging the development of science 
and technology is the support of basic research in 
Canadian universities. 


Equally important in developing a sound research 
capability and improving Canada’s ability to compete 
internationally through better use of S&T is the 
development and training of sufficient numbers of highly 
qualified scientists and engineers in the appropriate fields. 


Both of these factors are assuming increased importance 
as a result of Canada’s growing industrial and economic 
reliance on knowledge-based technology development. 
The Ministry has thus been continuing its efforts to 
ensure that our universities are receiving adequate and 
stable funding for research. 


Most of the direct federal funding for university research 
is channeled through the three granting councils: the 
Natural Sciences and Engineering Research Council, the 
Social Sciences and Humanities Research Council and 
the Medical Research Council, and coordinated through 
the Inter-Council Coordinating Committee chaired by the 
Secretary of MOSST. 


The budgets for the three Councils in 1984-85 totalled 
$531.5 million, an increase of about $50 million over the 
previous year. 


Biotechnology 
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The National Biotechnology Advisory Committee was 
established in 1983 to advise the Minister of State for 
Science and Technology on the National Biotechnology 
Strategy. In 1984-85, the Committee continued its efforts 
to improve communications among industry, university 
and government and to identify the policies and resources 
required to facilitate commercial developments of 
biotechnology. A series of regional workshops was 
continued with events in Ottawa and Saskatoon covering 
agricultural biotechnology. The Committee also identified 
intellectual property policies as one focus of its 
investigations and made an independent submission to the 
Commission of Inquiry on the Pharmaceutical Industry. 


The Biotechnology Unit within MOSST, which acts as 
Secretariat to the Advisory Committee, continued its 
activities to implement and monitor the National Bio- 
technology Strategy. Working with other departments 
and through the MOSST-chaired Interdepartmental 
Committee, national surveys were undertaken to assess 
the growth of the biotechnology industry in Canada and 
biotechnology-related expenditures and activities of the 
federal and provincial governments. A special emphasis 
was given to the assessment of regulatory aspects in 
cooperation with the provinces and the international study 
of the Organization for Economic Cooperation and 
Development (OECD). As an example of the emphasis 
placed on policies to enhance international scientific and 
industrial cooperation, the Committee sponsored a 
Canada/France Biotechnology Conclave in Montebello, 
Quebec, in April, 1984. 


The amount of commercial activity in biotechnology has 
increased substantially since 1980. Steps taken to 
strengthen the government’s efforts in biotechnology - 
through the NRC, Agriculture Canada, and through 
increased support to university and industry - has put 
Canada in a position to take advantage of the commercial 
window of opportunity in biotechnology. 


Canada Space Program 


16 


Space R&D activities are undertaken by several 
departments and agencies of the federal government. 
These activities are coordinated by the Interdepart- 
mental Committee on Space (ICS) which is chaired by 
MOSST and which reports to the Minister of State for 
Science and Technology. Policy guidance and funding 
allocations are provided by Cabinet as the result of the 
regular Space Plan submissions of the Minister. 


The Canadian Space Program has three fundamental 
objectives: 


a) to ensure that the potential of space technology for 
practical applications to meet Canadian needs is fully 
developed; 


b) to encourage the development of competitive space 
industries; and 


c) to ensure that Canada maintains a position of 
excellence in the world-wide scientific exploration of 
space. 


In March 1985, the Minister of State for Science and 
Technology announced an Interim Space Plan which 
affirmed the government’s commitment: to maintain and 
develop Canadian capabilities in space; to support the 
implementation of a commercial mobile communications 
satellite system (MSAT); to continue development of a 
remote sensing satellite for resource monitoring and 
navigation (RADARSAT); and to accept the U.S. 
invitation to join its space station program. 


Total space expenditures for 1984-85 were announced to 
be $151.2 million; as a result of the Interim Space Plan 
decisions, 1985-86 expenditures were forecast to be 
$194.1 million. 


International Cooperation in Space 


International S&T Activities 


Cooperation with foreign partners in space activities, 
whether on a bilateral basis (e.g. with the U.S.A.) or ona 
multilateral basis (e.g. with the European Space Agency), 
is an integral part of Canadian space policy. All the 
government’s major space projects have been conducted 
jointly with other nations. This cooperation has permitted 
Canada to pursue its objectives in space at reduced costs 
and has given us access to important technology. This 
international involvement in space has also become a 
significant element of Canada’s foreign policy as space 
activities gain in international significance, and trade in 
space-related products increases at a rapid pace. 


As a result of our agreement with the European Space 
Agency, Canada participated in two of its programs: 
ERS-1 (remote sensing program) and Olympus 
(communications satellite program). In addition, Canada 
contributed $2.1 million to the Agency’s general budget 
in 1984-85. 


As part of the Interim Space Plan approved in March 
1985, the Minister also announced the decision to accept 
the invitation of the President of the United States to 
participate in the definition stage of the National 
Aeronautics and Space Administration’s (NASA) Space 
Station Program (Phase B). Negotiations were completed 
on a Memorandum of Understanding between MOSST 
and NASA governing Canada’s participation. 


The largest and most diverse range of international S&T 
programs are conducted with the United States. This was 
recognized in a January 1985 visit which the Minister of 
State for Science and Technology paid to the Science 
Advisor to the President of the United States. 


Many successful programs have been launched under the 
agreements or arrangements which are in effect between 
Canada and Belgium, the Federal Republic of Germany, 
France, Japan, the United Kingdom, the USSR, and the 
European Community. 


Public Awareness of Science and Technology 
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The prominence of science and technology programs in 
multilateral organizations was demonstrated at the 1982 
Versailles Summit Meeting when a Working Group on 
Technology, Growth and Employment was established. 
The Ministry of State for Science and Technology 
participates in the Canadian Steering Committee, which 
is chaired by the National Research Council. 


Canada also supports the Organization for Economic 
Cooperation and Development and participates on its 
Committee on Science and Technology Policy. 


In addition, the Ministry assists the Department of 
External Affairs in its United Nations science and 
technology programs, and is involved in the North 
Atlantic Treaty Organization (NATO) Science 
Committee. 


The Public Awareness Program for Science and 
Technology provides funding assistance for specific 
projects or activities which promote public understanding 
and awareness of science and technology in Canada. 


The Department of Supply and Services administers the 
program under the direction of a Management 
Committee chaired by the Ministry of State for Science 
and Technology. Submissions for funding are judged by 
an Evaluation Committee comprised of non-government 
representatives with experience in promoting public 
awareness of science and technology. 


In 1984-85, the program’s first two funding competitions 
were held. A total of 491 applications were received with 
requests for funding of approximately $18 million. Of 
that number, 81 projects were approved in principle, 
bringing the total amount of financial assistance awarded 
to more than $1.5 million. 


Publications 


In 1984-85, the Ministry released the following 
publications: 


Ministry of State for Science and Technology Annual 
Report 1983-84 


Report on the organization and activities of the 
Ministry from April 1, 1983 to March 31, 1984. 
(Bilingual) 


Science, Technology and Economic Development: A 
Working Paper 1985 


This working paper was prepared for the 
Federal/Provincial Meeting of Ministers responsible 
for Science and Technology, held February 4-5, 
1985 in Calgary. It examines a variety of issues 
relating to science, technology and economic 
development, including: private sector investment in 
innovation; the diffusion of technology/information; 
the role of government R&D; and academic R&D. 
(Bilingual) 


Research, Development and Economic Growth 


This presentation highlights the vital relationship 
between research and development, innovation and 
economic growth. It indicates some grounds for 
concern about Canadian technological advancement 
and international competitiveness and outlines some 
challenges for the future. (Bilingual) 


Government of Canada — 1984 Science and 
Technology 


A colourful poster which indicates, through graphics 
and text, the organization and expenditures of the 
federal government regarding science and 
technology (available in English or French). 


Electric/Oil Hybrid Heating Systems 


A document which assesses the use and benefits of 
hybrid heating systems in Canada. The report 
concludes that electric/oil hybrid systems offer the 
greatest energy efficiency and financial benefits to 
Canada of all space-related energy methods 
(available in English or French). 
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Task Force on Federal Policies and Programs for 
Technology Development 


The “Wright Report” examines the effectiveness of 
the federal government’s efforts to promote 
technological development in Canada (available in 
English or French). 


Task Force on Environmental Protection Technologies 


An assessment of the potential contribution to 
Canada’s economic growth by the development and 
use of innovative technologies to solve 
environmental problems (available in English or 
French). 


Interim Space Plan, 1985-1986 


The plan outlines the Canadian Space Program for 
1985-1986 including: acceptance of the invitation of 
the U.S. to join the Space Station Program; support 
for the implementation of a commercial mobile 
communications satellite system (MSAT); and 
continued development of a remote sensing satellite 
for resource monitoring and navigation 
(RADARSAT) (available in English or French). 


Copies of the above publications may be obtained 
from: 


Ministry of State for Science and Technology 
Communications Branch 

240 Sparks Street, 8th Floor West 

Ottawa, Ontario 

K1A 1A1 

Telephone: (613) 990-6142 


Summary of 
Expenditures 
1984-85 


By Activity 


Grants and 

Person Operating Capital Contributions Total 

Years ($000) ($000) ($000) ($000) 
Policy Development 
TOTAL res 6,359 20 1,895 8,281 
Distribution of Program Expenditures $000’s 
Payroll Costs 4,486 
General Operating Expenditures 1,873 
Capital Expenditures oi 
Contributions 1,895 
TOTAL 8,281 
FINANCIAL SUMMARY 
Budgetary 1983-84 1984-85 Decrease 

($000) ($000) ($000) % 

Operating Expenditures 10,184 5,843 4,341 43 
Contributions to Employee Benefit Plans 985 516 469 48 
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Ministry of State Ministére d’Etat 


Science and Technology Sciences et Technologie 
Secretary and Secrétaire et 

Chief Science Advisor Premier conseiller scientifique 
to Government du gouvernement 


February 3, 1987 


The Honourable Frank Oberle 
Minister of State 

for Science and Technology 
House of Commons 

Ottawa, Ontario 


Sir: 


I have the honour to submit the fifteenth Annual Report 
of the Ministry of State for Science and Technology. This 
report covers the fiscal year April 1, 1985 to March 31, 
1986. 


Yours sincerely, 


Bruce Howe 
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Introduction 


As we move toward the 21st century, the vital importance 
of science and technology (S&T) to the economic and 
social development of this nation is becoming increasingly 
evident. New advances in science and technology have 
profoundly altered the economic and industrial balance of 
the world. These developments have presented both 
challenges and opportunities for Canada in our traditional 
resource-based industries, as well as in the newer, higher 
growth, knowledge-based sectors. How we move to meet 
these challenges and exploit these opportunities will 
directly affect the future welfare of this country. 


In the 1985-86 fiscal year, the Ministry of State for 
Science and Technology (MOSST), as the lead depart- 
ment for overall federal science and technology policy 
development, has taken significant steps toward realizing 
these important objectives. In cooperation with other 
federal departments and agencies, the provinces, the 
scientific and educational communities and with business 
and labour, initiatives have been taken to improve 
national S&T performance and stimulate increased 
technological development in Canada. 


By international convention, science and technology 
activities are divided into two types: natural sciences and 
engineering (NSE) and social sciences and humanities 
(SSH). These categories are further divided into research 
and development (R&D) and related scientific activities 
(RSA). 


National expenditures on research and development in 
the natural sciences and engineering in Canada in 1985 
totalled $6.06 billion or 1.34% of the Gross National 
Product. The federal government itself spent $2.28 billion 
on R&D, or about 38% of the national expenditures in 
this area. 


Total federal government expenditures on science and 
technology amounted to $4.2 billion in 1985-86. Of this, 
$2.7 billion were spent on intramural S&T activities, 
$601 million were spent in support of S&T in industry 
and $600 million went to universities. 
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History 


Legal Mandate 


The Ministry of State for Science and Technology was 
established by an Order in Council in 1971, with 
responsibilities for formulating policies and providing 
advice aimed at encouraging the development and use of 
science and technology in support of Canada’s economic 
and social goals. It reports to the Minister of State for 
Science and Technology. 


On July 31, 1980, the Prime Minister designated MOSST 
as the lead department for space research and 
development policy and the coordination of space 
activities among federal government departments and 
agencies. 


On July 15, 1983, the Prime Minister assigned to the 
Secretary of MOSST the additional role of Chief Science 
Advisor to the federal government with responsibility for 
providing expert advice on the priorities for, and the 
planning of, Canada’s overall science and technology 
effort. 


On May 27, 1985, the Prime Minister directed the 
Minister of State for Science and Technology to 
undertake new functions not previously identified in the 
mandate of the Ministry. These new responsibilities 
included the preparation of an annual overview and 
analysis of the government’s S&T activities; the 
formulation of advice on measures to strengthen the 
effectiveness of federal S&T program expenditures, 
especially concerning industrial support, technology 
transfer and strategic technologies; as well as 
responsibilities for the negotiation and management of 
federal-provincial agreements on science and technology. 


The mandate of the Ministry of State for Science and 
Technology is to develop policies with respect to: 


e the establishment of priorities for science and 
technology; 


e the support of science and technology and their 
application in furthering national objectives; 


the optimum investment in science and technology by 
governments, industry and universities; 


¢ the coordination of federal science and technology 
programs with other government policies; 


* cooperation with the provinces, other organizations and 
other nations; 


* the organization of science and technology in the public 
service; 


¢ the allocation of financial and personnel resources; and 


¢ the extent and nature of Canada’s participation in 
international scientific undertakings. 


In addition to the issues outlined above, the Chief Science 
Advisor is responsible for providing advice on: 


* the integration of a long-range scientific perspective 
into the policy development process and into specific 
proposals; 


¢ the identification of areas which are science and 
technology-intensive and which will have a significant 
impact on Canada; and 


¢ the quality and effectiveness of science and technology 
policies. 


The Chief Science Advisor has direct access to Cabinet, 
particularly through the Cabinet Committees, and 
influences the funds allocated, and priorities given, to 
science and technology-related initiatives in departmental 
proposals. The Ministry does not have a program budget 
nor does it directly control the budgets of other 
departments. Its influence on the science and technology- 
related priorities and expenditures in the federal and 
provincial governments, industry, and universities is 
exerted through both formal and informal contacts in 
those organizations, and ultimately through advice to 
Cabinet. 


Organization 


Government Research and Universities Sector 


The Secretary of MOSST also chairs the Inter-Council 
Coordinating Committee (ICCC) which coordinates the 
activities of the three Granting Councils which fund 
science and humanities-related research in Canadian 
universities. These councils are the Natural Sciences and 
Engineering Research Council, the Social Sciences and 
Humanities Research Council and the Medical Research 
Council. In addition to the Secretary of MOSST, the 
Presidents of the three Granting Councils and of the 
National Research Council, the membership of the ICCC 
was expanded in 1985-86 to include the Under-Secretary 
of State, the Deputy Minister of National Health and 
Welfare and senior officials of the Department of 
Finance, Treasury Board Secretariat and the Privy 
Council Office. 


The National Research Council, the Natural Sciences 
and Engineering Research Council and the Science 
Council of Canada report to Parliament through the 
Minister of State for Science and Technology. 


As indicated previously in this report, during the 1985-86 
fiscal year, the Prime Minister assigned new 
responsibilities to the Ministry of State for Science and 
Technology. These additional functions have enhanced 
the Ministry’s traditional role as the lead department for 
overall science and technology policy development and 
coordination. 


In order to perform these duties more effectively, 
Treasury Board approved the realignment of the 
functions and organizational structure of the Ministry 
into four policy sectors and three support branches as 
detailed below: 


provides policy advice on a range of government S&T 
activities to aid Ministers in setting priorities and 
improving the effectiveness of the federal effort. The 
Sector also assists in the management and coordination of 
the government’s expenditures on R&D programs and its 
support of university research. 


National Science and Technology Policy Sector 


Industry, Trade and Technology Sector 


Space Policy Sector 


Communications Branch 
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coordinates and participates in the development and 
implementation of policies and programs to improve the 
harmonization of, and collaboration in, federal and 
provincial S&T initiatives. In addition, the Sector is 
responsible for the Ministry’s relations with the provinces 
and territories. 


provides policy advice on the application of technology to 
Canada’s industrial development. The Sector focusses on 
expanding the country’s technology base, particularly in 
those areas of strategic importance to our industries, and 
thus on the creation of wealth, employment and trade 
opportunities. Accordingly, the Sector is responsible for 
policy formulation and advice on federal support and 
assistance to industrial research and innovation, on 
national strategies for the development of key enabling 
technologies, and on Canada’s international S&T 
relations. 


promotes the effective management and coordination of 
Canada’s Space Program through the development of 
space R&D policies and strategies and the management 
and coordination of federal space programs. 


coordinates and implements strategies designed to 
communicate the federal government’s priorities in 
science and technology to the general public and specific 
target audiences. The Branch also provides public affairs 
support and information-dissemination services for the 
Ministry. 


Corporate Planning and Coordination Branch 


Corporate Management Branch 


provides the Secretary with strategic policy support and 
the capacity to anticipate, coordinate and manage broad 
issues which affect the Ministry as a whole. The Branch is 
also responsible for preparing the Ministry’s Strategic 
Work Plan and the program elements of the Multi-Year 
Operational Plan. 


provides administrative support services to the Ministry 
such as: library, records, contracting, editing and 
translation, correspondence control, security and general 
office services, as well as personnel services and financial 
administration. In addition, the Branch is responsible for 
developing and administering office automation services 
for the Ministry. 


1985-86 Activities 


Assessment of Departmental Initiatives 


Decision Framework 


Review of S&T Expenditures 


Major Surveys Implementation Secretariat 


h2 


A significant component of Ministry activities in 1985-86 
involved the assessment of the science and technology 
implications of policies and programs being brought 
forward to Ministers. This entailed the systematic 
analysis and evaluation of departmental proposals and the 
provision of advice to the Chief Science Advisor and to 
Ministers concerning these proposals. 


In December 1985, the Prime Minister requested the 
Minister of State for Science and Technology to develop a 
decision framework to provide a management process that 
would apply government priorities in science and 
technology to departmental policies and programs. 
Completion of the decision framework is expected in late 
1986. The framework will include decision principles, 
guidelines, and a management and reporting process. 


A detailed review of the $4.2 billion in federal S&T 
expenditures was carried out in 1985-86. This included a 
review of the S&T activities of seventeen departments 
and agencies and an analysis of the national and 
international context, as well as the impact of the 
Ministerial Task Force on Program Review (Nielsen). 


Early in 1986, the Minister of State for Science and 
Technology was assigned the responsibility for 
coordinating federal efforts to improve the survey 
activities of the federal government. Initiated as a result 
of the work of the mixed private/public sector Study 
Team on Major Surveys and Related Information 
Systems, the charge to improve surveys resulted in the 
establishment of a secretariat in MOSST to coordinate 


National Policy on Science and Technology 


Relations with the Provinces and the 
Territories 


the activities of the seven departments involved in the 
many aspects of review and implementation. Early reports 
to the government on specific organizational and financial 
questions were completed by the end of the 1985-86 fiscal 
year with a final wrap-up and report of the project 
scheduled for December 1986. 


Following their commitment of February 1985 to develop 
a national science and technology policy, federal, 
provincial and territorial Ministers responsible for science 
and technology met at Meech Lake in September 1985. 
At that time, they reiterated their pledge to work towards 
a national S&T policy and agreed to convene a National 
Forum on Science and Technology Policy to be held in 
1986. 


To build on this commitment, and to ensure all sectors 
and regions had an input to policy development, the 
Minister of State for Science and Technology convened a 
number of regionally-based roundtables attended by 
representatives of industry, the university community, 
scientists and private businessmen to discuss the 
components of strategic directions for a policy. These 
views were reflected in the planning and preparation for 
the National Forum to be held in Winnipeg, Manitoba in 
June, 1986. 


The Ministry is responsible for negotiating, implementing 
and managing S&T subsidiary agreements and 
memoranda of understanding with provinces and 
territories and for developing initiatives to improve 
harmonization of S&T policies and programs between 
these orders of government. 
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Interest and involvement in S&T subsidiary agreements 
and memoranda of understanding under federal- 
provincial Economic and Regional Development 
Agreements increased in 1985-86. The Minister of 
MOSST signed Memoranda of Understanding with 
respect to science and technology with the provinces of 
Alberta and Manitoba. He also signed the five-year, $100 
million Canada-Quebec Subsidiary Agreement on 
Scientific and Technological Development and the five- 
year, $20 million Canada-British Columbia Subsidiary 
Agreement on Science and Technology Development. 


Work to implement the subsidiary agreements was 
initiated soon after their signing. It culminated in joint 
federal-provincial Ministerial announcements: 


¢ to launch and fund university-industry technology 
transfer offices at British Columbia’s three universities 
(October 1985); 


¢ to provide funding for a Biomedical Processing Centre 
at the University of British Columbia (February 1986); 


¢ to set up the National Optics Institute Corporation as a 
private non-profit research institute in Quebec City 
(March 1986); and 


¢ to launch and fund three technology support programs 
in Quebec to encourage feasibility studies and 
modernization of research and development equipment, 
as well as implementation of innovative research and 
development projects (March 1986). 


Interdepartmental federal-provincial discussions were 
initiated with the provinces of New Brunswick and Prince 
Edward Island with a view to the joint development of 
provincial S&T strategies. In addition, an in-depth and 
wide-ranging review resulted in the creation and 
announcement by the Minister of National Health and 
Welfare and the Minister of State for Science and 
Technology of the establishment of the Canadian 
Institute of Industrial Technology in Winnipeg. 


Technology and Trade 


Strategic Technologies 


Following the government’s decision to seek a 
comprehensive agreement to enhance trade between 
Canada and the United States, MOSST prepared a 
background study on Canadian trade in high-technology 
products. 


The study concluded that given the structural weakness of 
the Canadian high-technology sector, long-term efforts 
should be made to further develop this sector in such a 
way that it can expand, find market niches, and become 
competitive at the world level. The cornerstones of this 
technology development strategy should include, at the 
very least, the key elements identified by members of the 
sector themselves, such as tax incentives, procurement 
policy, export/marketing assistance, and R&D grants. 


In addition to the above initiative, MOSST 
representatives have had numerous contacts with staff of 
the Trade Negotiations Office (TNO) to ensure that 
technology issues, particularly those related to the 
development of technology-based industries in Canada, 
are adequately covered in the trade negotiations. In this 
context, MOSST staff have participated in the work of 
“Contract Groups” set up by TNO for computer and 
engineering-construction services. Also, MOSST co- 
chaired, with External Affairs, an ad hoc interdepart- 
mental committee established to provide TNO with 
inputs on broad technology-related aspects of the trade 
negotiations. 


The technologies which fuelled international economic 
growth in the years following World War II are being 
superseded by a new set of core technologies which 
exhibit entirely different characteristics and affect 
economies in new ways. These strategic, or enabling, 
technologies are based on multidisciplinary contributions 
of science and they interact synergistically. Their impacts 
are generic, and they will be critical to enhancing 
competitiveness in all sectors of the economy. As a result 
of these factors, Canada’s major trading partners are 
changing their approach toward science and technology. 
Technology is being viewed as a strategic asset in global 
trade competition, and as an essential factor in economic 
growth and wealth creation. 


Advanced Industrial Materials 


Biotechnology 


This changing environment is placing new demands on 
Canada, and the Ministry, for technology monitoring and 
strategic planning in science and technology to support 
economic development. In developing national strategies 
for technology, the Ministry focussed on three key 
technology areas of particular importance to Canada’s 
future economic development-advanced industrial 
materials, biotechnology, and information technology. 
Specific projects in each of these areas were directed 
towards the objective of orienting government policies and 
programs in ways which will assist the private sector to 
enhance and maintain a capacity in strategic 
technologies. 


The Ministry chairs an Interdepartmental Working 
Group on Advanced Industrial Materials, and is working 
to develop a government-wide strategy on advanced 
materials. The Ministry’s activities included the 
identification and analysis of the underlying issues and 
the preparation of a working paper to be used in nation- 
wide consultations. 


The Ministry chairs the Interdepartmental Committee on 
Biotechnology and provides the Secretariat for the 
National Biotechnology Advisory Committee. The 
Ministry led efforts to identify the major regulatory needs 
and instituted steps aimed at clarifying the regulatory 
climate surrounding biotechnology. It also conducted 
surveys of federal, provincial and industry expenditures 
on biotechnology and prepared an inventory of biological 
culture collections. The Minister’s National 
Biotechnology Advisory Committee considered issues and 
proposed recommendations related to the 
commercialization of biotechnology research in Canada. 
In Edmonton, on October 2, 1985, the Committee hosted 
the first meeting between federal and provincial officials 
to discuss biotechnology policy. This meeting was 
important in encouraging federal-provincial consultations 
on a range of issues. 


Information Technologies 


Diffusion of Technology 


The Ministry took action to focus attention on this 
important group of technologies which includes artificial 
intelligence, microelectronics, and advanced 
manufacturing automation. Major projects included 
providing scientific advice for a Federal Artificial 
Intelligence Demand Study, the preparation of policy 
proposals in support of microelectronics, and preliminary 
work on a study to identify, forecast and assess the basic 
technologies which underpin the entire field of 
information technology. 


Since most S&T developments originate outside of 
Canada, it is essential that Canadian industry remain 
fully aware of such advances and adopt them quickly in 
order to gain a competitive edge. Studies by the Economic 
Council and others have indicated, however, that in the 
past, Canada appeared to be relatively slow in diffusing 
new technologies. The factors affecting the decision to 
adopt a new technology are many and varied and 
frequently are industry-specific. 


In response to these concerns, the Ministry of State for 
Science and Technology has been developing a 
coordinated set of programs designed to accelerate the 
acquisition and diffusion of technology in Canadian 
industry. The main thrust is to provide appropriate 
incentives to various diffusion agents, such as federal 
laboratories with a significant service-to-industry 
mandate, technology centres in industry and at 
universities, and provincial research organizations. 


Moreover, the Ministry has examined the current state of 
technology diffusion in Canada and identified key factors 
which influence the introduction of modern 
manufacturing technologies. The results of the study will 
be published in a report entitled “Technology Diffusion in 
Canada - Myths and Realities”, which also discusses a 
number of possible initiatives to facilitate faster diffusion 
of technology. 


Science, Technology and Resources 


Intellectual Property 


During 1985-86, MOSST continued a project titled “New 
Technologies in the Resource Sector’. Canada has a rich 
heritage of natural resources and has developed 
considerable expertise in resource development. The 
resource sector is particularly important to the Canadian 
economy and provides a significant contribution to the 
country’s balance of trade. New technologies are 
required, however, to increase productivity within the 
resource industries in developing new products, and thus 
to improve Canada’s competitive position in international 
markets. 


The intent of this project is to determine how new 
technologies could be applied most effectively in the 
resource sector, and to examine possible actions which 
could be taken by the federal government to stimulate 
such applications. The industries being examined are 
forestry, oil and gas, minerals, agriculture and fisheries. 


By the end of the fiscal year, independent studies on each 
industry were nearing completion. These studies, based on 
extensive consultation with industry and government, will 
provide a sound basis for future government policies. 


During the 1985-86 fiscal year, considerable activity has 
taken place on issues relating to the acquisition, retention 
and disposition of intellectual property. With the active 
participation of MOSST, several departments have taken 
initiatives in a number of areas. Key efforts include 
proposed amendments to the Copyright Act and the 
Patent Act and improvements in the collection and 
dissemination of patent-related information. In 
consultation with other departments and industry, 
MOSST developed a number of recommendations which 
would permit the ownership of intellectual property 
arising from government-funded R&D contracts to reside 
with the performer, rather than the government as is 
currently the case. 


Government R&D Incentive Programs 


S&T Contracting Out 


Human Resource Management 


In 1985-86, the Ministry began an extended examination 
of government incentive programs for industrial research, 
development and innovation in Canada. The first phase 
was to comprise a detailed comparison of both tax and 
non-tax measures in Canada with those in other 
industrialized and rapidly developing countries. This was 
to be complemented by a review of recent evaluations of 
major federal industrial support programs for R&D and 
innovation as a precursor to carrying out further 
systematic studies. 


In 1972, the federal government adopted a policy of 
contracting out for its new requirements in science and 
technology. This ““Make-or-Buy” policy was later 
extended to include existing as well as new requirements. 
The policy was intended to assist in strengthening the 
scientific and technical capabilities of Canadian industry 
and to encourage the commercial exploitation of products 
and processes developed under federal contract. While the 
policy initially resulted in a significant increase in the 
amount of federal S&T contracted out to the private 
sector, in recent years the rate of increase has greatly 
diminished. As a result, the Ministerial Task Force on 
Program Review recommended that the government 
establish a target of doubling the current level of S&T 
contracts. During 1985-86, MOSST and the Treasury 
Board Secretariat began the process of examining the 
costs, benefits and feasibility of pursuing this course of 
action. 


Within the natural sciences and engineering, the federal 
government currently employs more than 25,000 persons 
who are engaged in scientific and technological activities, 
over 16,000 of whom are in research and development. 
The difficulties associated with the management of these 
human resources have gradually worsened over the last 
decade, particularly with respect to the approximately 


University Research 


20 


2,000 who are in the research scientist (RES) category. 
Turn-over rates have been low, leading to a reduction in 
opportunities for advancement and an overall aging of the 
research scientist population. Serious classification and 
pay problems have emerged; and the development of a 
research management cadre to meet future needs has 
been proving difficult, especially in a period of staff 
reduction. Consequently, the Ministry of State for 
Science and Technology and the Treasury Board 
Secretariat jointly explored ways to enhance overall 
productivity and morale, and to ensure that the scientific 
community retains its ability to meet changing federal 
S&T requirements. This work is ongoing. 


The federal government has a major responsibility to 
encourage scientific and technological progress by 
supporting basic research in Canadian universities. As 
well, it promotes closer research collaboration between 
universities and the private sector and seeks to ensure the 
training of sufficient numbers of highly qualified 
scientists and engineers in appropriate fields. 


Most of the direct federal funding for university research 
is channeled through the three research Granting 
Councils: the Natural Sciences and Engineering Research 
Council (NSERC), the Medical Research Council 
(MRC) and the Social Sciences and Humanities 
Research Council (SSHRC). The Ministry is responsible 
for coordinating the granting policies and funding 
requests of the three Councils through the Inter-Council 
Coordinating Committee (ICCC), which is chaired by the 
Secretary of MOSST. 


During 1985-86, the Ministry, with the ICCC, 
coordinated the submission to Cabinet by NSERC and 
SSHRC of their second five-year plans and by MRC of 
the update to its 1983 five-year plan. As part of this 
submission, the Minister provided an overview of the 
three Councils’ plans and requests for additional funding. 


Canada Space Program 
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As announced in the federal budget of February 26, 1986, 
the government provided increased, stable funding for the 
Granting Councils in the form of a five-year financial 
plan covering the fiscal years 1985-86 through 1990-91. 
The plan is expected to increase the funds available for 
university research through the three Councils by just 
over $1 billion to $3.4 billion over the five-year period. 
During the transitional 1985-86 fiscal year, the budgets of 
the three Councils totalled $536.7 million, an increase of 
about $6 million over 1984-85. 


A key feature of the five-year financial plan is a new 
matching grants policy, designed to stimulate investment 
by the private sector in university research. The federal 
government has pledged to match private sector 
contributions up to a maximum of $369 million over the 
four-year period commencing in 1987-88. 


Space R&D activities are undertaken by several 
departments and agencies of the federal government. 
These activities are coordinated by the Interdepartmental 
Committee on Space (ICS) which is chaired by MOSST 
and which reports to the Minister of State for Science and 
Technology. Policy guidance and funding allocations are 
provided by Cabinet as the result of the regular Space 
Plan submissions of the Minister. 


The Canadian Space Program has three fundamental 
objectives: 


a) to ensure that the potential of space technology for 
practical applications to meet Canadian needs is fully 
developed; 


b) to encourage the development of competitive space 
industries; and, 


c) to ensure that Canada maintains a position of 
excellence in the world-wide scientific exploration of 
space. 


International Cooperation in Space 
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A major event for the Space Program was the 
announcement in March 1986, by the Minister of State 
for Science and Technology, of Canada’s contribution to 
the U.S. Space Station Program. Canada’s role will be to 
build the Mobile Servicing Centre (MSC) and to take an 
active part in managing this facility after the Space 
Station becomes operational in the mid-1990s. The MSC 
will aid in the assembly and maintenance of the Station, 
moving equipment and supplies, deploying and retrieving 
satellites, supporting astronauts in their activities, and 
servicing instruments and other payloads attached to the 
Station. In addition, Canada will undertake a user 
development program to assist Canadian industry to 
capture a share of the large market predicted for new 
materials produced in space. 


The development of a Long-Term Space Plan continued 
during the 1985-86 fiscal year. Elements under 
consideration for inclusion in the Plan, apart from the 
Space Station contribution, are a commercial mobile 
communications satellite system (MSAT); a remote 
sensing satellite for resource monitoring and navigation 
(RADARSAT); and continuing space science, astronaut 
and development programs. A decision on the full Plan 
was expected early in the next fiscal year. 


Cooperation with foreign partners in space activities, 
whether on a bilateral basis (e.g. with the U.S.A.) or ona 
multilateral basis (e.g. with the European Space Agency), 
is an integral part of Canadian space policy. All the 
government’s major space projects have been conducted 
jointly with other nations. This cooperation has permitted 
Canada to pursue its objectives in space at reduced costs 
and has provided access to important technology. This 
international involvement in space has also become a 
significant element of Canada’s foreign policy as space 
activities gain in international significance, and trade in 
space-related products increases at a rapid pace. 


As a result of our agreement with the European Space 
Agency, Canada participated in two of its programs: 
ERS-1 (remote sensing program) and Olympus 
(communications satellite program). In addition, Canada 
contributed $2.1 million to the Agency’s general budget 
in 1985-86. 


International S&T Activities 
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There is a substantial degree of cooperation in science and 
technology between Canada and other countries. A 
primary mission of MOSST is to provide policy 
coordination and advice with a view to sustaining and 
encouraging beneficial cooperation with foreign partners 
in bilateral and multilateral arrangements. The Ministry 
participates in a wide variety of government-to- 
government agreements, arrangements and 
understandings which are too extensive to recount here in 
any detail. However, a few examples are worth noting. 


After over a decade of very positive cooperation, the 
status of the S&T relationship with Japan was upgraded 
to that of a full agreement during the visit to Japan of 
Prime Minister Mulroney. This was the culmination of 
many months of negotiation in which MOSST played a 
key role. 


A Memorandum of Understanding between Canada and 
the People’s Republic of China was negotiated, following 
the ten-day visit to Canada of the Chairman of the State 
Science and Technology Commission. The visit was 
hosted and organized by MOSST. 


Although the largest and most diverse international S&T 
programs are those conducted with the United States, 
many successful programs have been launched under the 
bilateral agreements or arrangements which are in effect 
between Canada and the Federal Republic of Germany, 
France, Japan, the United Kingdom and the U.S.S.R. 


MOSST provides a member to the Canadian delegation 
of the Committee for Scientific and Technological Policy 
of the Organization for Economic Cooperation and 
Development. 


In addition, the Ministry works together with the 
Department of External Affairs in its United Nations 
science and technology programs, and is involved in the 
North Atlantic Treaty Organization (NATO) Science 
Committee. 


Public Awareness Program for 
Science and Technology 
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MOSST is also engaged in policies for capitalizing on 
foreign S&T developments to the benefit of Canada’s 
R&D programs. The integration of foreign developments 
with national S&T policies and programs is a high 
priority in the Ministry’s mandate. This task requires the 
Ministry to interact with counterpart organizations in 
other countries. For instance, in October 1985, Ministers 
of Science and Technology (or Chief Science Advisors) 
from Australia, Germany, Italy, Japan, the United 
Kingdom and the United States met informally for two 
days at Meech Lake under the Chairmanship of the 
Minister of State for Science and Technology. 


The Public Awareness Program for Science and 
Technology provides funding assistance for projects and 
activities which promote public understanding and 
awareness of science and technology in Canada. 


The program is administered by the Department of 
Supply and Services under the direction of a 
Management Committee chaired by the Ministry of State 
for Science and Technology. Applications for funding are 
judged by an Evaluation Committee comprised of 
representatives from outside government with experience 
in promoting public awareness of science and technology. 


During the 1985-86 fiscal year, the Public Awareness 
Program underwent numerous improvements in terms of 
structure, guidelines, program descriptions and evaluation 
procedures. 


Two competitions for funding under the program were 
held in April and October, 1985. A total of 227 proposals 
were received with requests for funding of approximately 
$10.2 million. Of that number, 51 were accepted, 
bringing the total amount of funds awarded to 
approximately $1.3 million. 


Funding for Youth Science Organizations 


Publications 
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In August, 1985, the Minister of State for Science and 
Technology, along with the Minister of State for Youth 
and the Minister of Supply and Services, announced the 
details of an augmented funding plan for the Youth 
Science Foundation (YSF) and the Conseil de 
développement du loisir scientifique (CDLS). Under the 
plan, YSF received $310,000 and CDLS received 
$150,000 for the 1985-86 fiscal year. YSF and CDLS are 
private, non-profit organizations which sponsor science 
activities for youth. 


In 1985-86 the Ministry released the following 
publications: 


Ministry of State for Science and Technology Annual 
Report 1984-85 


Report on the organization and activities of the Ministry 
from April 1, 1984 to March 31, 1985. (Bilingual) 


Ministry of State for Science and Technology: Role and 
Organization 


Brochure describing the current role and organization of 
the Ministry of State for Science and Technology. This 

brochure reflects the recent realignment of the functions 
and organizational structure of the Ministry. (Bilingual) 


National Biotechnology Advisory Committee, Annual 
Report, 1984 


In its first annual report, the National Biotechnology 
Advisory Committee put forth a number of 
recommendations for industrial biotechnology, 
strengthening science and technology capability; and 
increasing awareness and communications. (Bilingual) 


Research & Development and the Budget 


This publication has been designed to clarify the 
measures outlined in the budget presented by the Hon. 
Michael Wilson on May 23, 1985, which are specifically 
intended to encourage research and development as 
principal components in the process of economic recovery. 
(Bilingual) 


Summary of Expenditures 


1985-86 
By Activity 
Person 
Years 
Policy Development 
TOTAL 108 


Distribution of Program Expenditures 


Payroll Costs 

General Operating Expenditures 
Capital Expenditures 

Grants & Contributions 


TOTAL 


FINANCIAL SUMMARY 


Budgetary 


Program Expenditures 


Minister's Salary and Motor 
Car Allowance 39 


Contributions to Employee 
Benefit Plans 665 


Operating Capital 
($000) ($000) 


8,780 584 


1985-86 1984-85 
($000) ($000) 


12,178 6,642 
ee We 
595 70 
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Grants and 
Contributions 
($000) 


3,518 


Increase 
($000) 


5,536 


Total 
($000) 


12,882 
$000’s 


5,839 
2,941 

584 
3,518 


12,882 


% 
83 
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Her Excellency 
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Respectfully submitted, 


Agate 


Frank Oberle 


a 
- Daal 
A ae 1a ee 
y A 
\ F La ee 
1} hi ‘oh : 
| ' ps Keil Hy 
* ia My Py ‘a 
ery tila j 
1 , 4 oe 
PL i i shy 
i r (eet af 
SALY t A% 
4 : 4 y * ae 
é ‘ ( ] ' 
Li ee | 
' ’ 
a i] 
t f 
i ‘ 
4 i 
! | " 
i 
, ' 
i ‘ (Sp VSI 2 
Mio BR ney L@ eee VAT H wit = 
Ld Ae ae 5! : 
ibs ee tl ds ') Wieeeon - : 
‘ ’ 
Jad) i i Py 
2 ® 
) : it 
P 7» ie 
mh | ait eSi bis Gap Ni itbelly dap sep iret ats oe et . 
-_ . ‘ P P we = 
i. vu i VOR, Th { AGA - : : # ag~ 
HOM ot GROW 4 ‘pds 9a 1 As a RI Pe fe : 
4) 
tT 
‘ 
a) Lahde) 
i KS 
} 
j 7 } 
i i 
ay | 
‘ ar cue \ AMS 
a a i 
at 
J 
< . 
ae 
, 4 
et 
4 - 
a ¢ 
zi ws’ ange 
5 ® ! < 
i +h 
; ¢ | rt 3 a 
venaiy' Tse cas . 
: ; | * \ Vales ‘ 
; aerial y (reas Ly ei 
% LAD riigins, 
(eS = 
i 1 
weraryit wan! teeta 
: 7 1o¢?) on ipa 7 
re i = ne ‘oo 
- 7 ra oo Peal at 
= ® om afer) Ct ieee epee Aa ifr’ 
1 of / iy e 7 
7 tie ni ahi or, 
° "| 7 aes iy i 
Wi rT 
a p ont {! bbs i 
7 pubie Nome Ot) De CUTE Ue 


Contents 


Organization Chatt ayestes.cr eee ee ee ee 
Introd UCtionys eke deca eee et eee oe 
egal: Mandate scsecae conceit er ee Nae enn eee 
Organization cue Re erence cneee, eee 
LOS6=S 7c ACtIVItiCS Muerte eae eee ae te ees 


National Advisory Board on Science and 
‘hechnology, (NA BS 1) inc aera oe ee ee ee 


National Science and Technology Policy................. 
Federal-Provincial-Territorial Agreements ............. 


InnovAction: The Canadian Strategy for Science 
and slechnolog yes xsut eee ee eee 


Diffustonvol Technologvang. «1 oeaccae esse 
TeclmologyCentrestr OuCy 47ers 
‘Technology;Outreach, Program... ee 
Technology and [rade tt.c5t.20 cc ee mee 
Strategic DeChMOlO PIES) an tyvsg--1c ence eee 

Advanced Industrial Materials .........0..00..00... 

Biotechnology cia tee eee ce ee 

Informationwfecinologyeen 
Intellectual. Property..:.2cc8 deci eee Peet 0 
PROCUREMENT ion nearer te een ae nace ems 
S&t, Contracting Oat ce erences easement ede 
Assessment of Departmental Initiatives .................. 
Decision Hramewotkec. tha cc.) ee re ee 
Review oS & [xBxpenditures.. .. 2:20: ae 
Government R&D Incentive Programs ................... 
Major Surveys Implementation ...............00..e 
Human Resource Management 3... 2. 


University Research cjnacncrar tots enbamecners 


Page 


Canadian Institute for Advanced Research............. 24 


Public Education in Science and Technology.......... 25 
Public Awareness Program for Science and 
Technology.) Aes nae ue ee ee 25 
Funding for Youth Science Organizations .............. 25 
Canadian Space. Programice..n acetate 6 eee 26 
International Cooperation in Space «0.0.0.0... Pail 
International S&T Activittes nic tor eee 28 
Publicationsed). Aiceoarnsto- ee ee eee 29 


Suimary Of Expenditures ,.cera0te cert eee 31 


Ministry of State 
for Science and Technology 


Organization Chart 
1986 - 1987 


MINISTER 


Secretary 
and 
Chief Science Advisor 


Corporate Planning 
and 
Coordination Branch 


Communications Corporate Management 
Branch Branch 


National Science 
and 
Technology Policy 
Sector 


Industry, Trade 
and 
Technology Sector 


Government Research 
and 
Universities Sector 


Space Policy 
Sector 


Federal Program National Science and 
Review and Technology Policy 
Development Branch Branch 


Industry and Space Programs 
Trade Branch Branch 


University Research 
and 
Granting Councils 
Branch 


Federal-Provincial 
Science and Technology 
Agreements Branch 


Space Policy 
Branch 


Strategic Technologies 
Branch 


S&T Data Intelligence 


Branch 


Introduction 


Canada stands at a crossroads in its history. Rapid 
developments in science and technology have irreversibly 
changed the economic and industrial balance of the 
world. Canada now faces the challenges and opportunities 
of this new technological era. Along with other 
industrialized nations, Canada is turning to science and 
technology (S&T) as the means to establish strengths and 
to be competitive in the global marketplace. 


In the Speech from the Throne of October 1, 1986, the 
federal government recognized the crucial importance of 
science and technology to the economic and social 
development of Canada. Science and technology are now 
among the highest priority issues in the nation’s affairs. 
As the lead department for overall federal science and 
technology policy development, the Ministry of State for 
Science and Technology (MOSST) was responsible for a 
number of major initiatives in fiscal year 1986-87. 


In placing S&T at the centre of the national agenda, the 
Prime Minister announced the establishment of the 
National Advisory Board on Science and Technology. 
This Board, representing the science, business, labour and 
professional communities, advises the Prime Minister on 
domestic and international developments in science, 
technology and innovation and their application to the 
Canadian economy. The Board’s members also provide 
their views on the most effective ways to coordinate the 
efforts of governments, universities and the private sector 
in meeting the challenge of international competitiveness 
facing Canada. 


During the past fiscal year, the government continued its 
efforts to forge a partnership with the provinces, with the 
scientific and educational communities, and with business 
and labour in an effort to stimulate increased S&T 
development in Canada. On March 12, 1987, the 
Minister of State for Science and Technology and his 
provincial and territorial counterparts signed Canada’s 
first National Science and Technology Policy. This 
historic agreement will ensure that science and 
technology are used to promote economic, social and 
regional development in Canada through ongoing 
cooperation among governments and between the public 
and private sectors. 


The governments also established a Council of Science 
and Technology Ministers to monitor the implementation 
of the National S&T Policy and to continue consultations 
with Canada’s science, technology and entrepreneurial 
communities. 


The National Policy can be seen as the first installment of 
the government’s science and technology framework. The 
second was launched on March 24, 1987, by the Minister 
of State for Science and Technology. InnovAction — the 
Canadian Strategy for Science and Technology — 
involves a number of specific initiatives aimed at 
strengthening key areas of science and technology where 
Canada’s performance has been weak, and building on 
areas of traditional Canadian strength. InnovAction 
focuses science and technology efforts on five critical 
areas — industria! innovation and technology diffusion; 
development of strategic technologies; effective 
management of federal S&T resources; human resources 
for science and technology; and, public education in 
science and technology. 


Legal Mandate 


The Ministry of State for Science and Technology was 
established by an Order in Council in 1971, with 
responsibilities for formulating policies and providing 
advice aimed at encouraging the development and use of 
science and technology in support of Canada’s economic 
and social goals. It reports to the Minister of State for 
Science and Technology. 


The mandate of the Ministry of State for Science and 
Technology is to develop policies with respect to: 


e the establishment of priorities for science and 
technology; 


¢ the support of science and technology and their 
application in furthering national objectives; 


the optimum investment in science and technology by 
governments, industry and universities; 


the coordination of federal science and technology 
programs with other government policies; 


¢ cooperation with the provinces, other organizations and 
other nations; 


¢ the organization of science and technology in the public 
service; 


¢ the allocation of financial and personnel resources; and 


¢ the extent and nature of Canada’s participation in 
international scientific undertakings. 


In addition to the issues outlined above, the Ministry is 
responsible for providing advice on: 


¢ the integration of a long-range scientific perspective 
into the policy development process and into specific 
proposals; 


e the identification of areas which are science and 
technology-intensive and which will have a significant 
impact on Canada; and 


¢ the quality and effectiveness of science and technology 
policies. 


The Ministry does not have a program budget nor does it 
directly control the budgets of other departments. Its 
influence on the science and technology-related priorities 
and expenditures in the federal and provincial 
governments, industry, and universities is exerted through 
both formal and informal contacts in those organizations, 
and ultimately through advice to Cabinet. 


The Secretary of MOSST and Chief Science Advisor 
provides advice to the government directly to the Minister 
and through access to Cabinet and its committees as a 
delegate of the Minister. 


The Secretary of MOSST also chairs the Inter-Council’ 
Coordinating Committee (ICCC) which coordinates the 
activities of the three Granting Councils which fund 
science and humanities-related research in Canadian 
universities. These councils are the Natural Sciences and 
Engineering Research Council, the Social Sciences and 
Humanities Research Council and the Medical Research 
Council. In addition to the Secretary of MOSST, the 
Presidents of the three Granting Councils and of the 
National Research Council, the membership of the ICCC 
was expanded in 1985-86 to include the Under-Secretary 
of State, the Deputy Minister of National Health and 
Welfare and senior officials of the Department of 
Finance, Treasury Board Secretariat and the Privy 
Council Office. 


Organization 


Government Research and Universities Sector 


National Science and Technology Policy Sector 


The Secretary of MOSST also serves as Secretary to the 
National Advisory Board on Science and Technology 
which is chaired by the Prime Minister and co-chaired by 
the Minister of State for Science and Technology. This 
Board advises the government on domestic and 
international developments in science, technology and 
innovation and their application to the Canadian 
economy. 


The National Research Council, the Natural Sciences 
and Engineering Research Council and the Science 
Council of Canada report to Parliament through the 
Minister of State for Science and Technology. 


During the 1986-87 fiscal year, the organizational 
structure of the Ministry consisted of four policy sectors 
and three support branches as detailed below: 


provides policy advice on a range of government S&T 
activities to aid Ministers in setting priorities and 
improving the effectiveness of the federal effort. The 
Sector also assists in the management and coordination of 
the government’s expenditures on R&D programs and its 
support of university research. 


coordinates and participates in the development and 
implementation of the National Science and Technology 
Policy, and strategies and programs to improve the 
harmonization of, and collaboration in, federal and 
provincial S&T initiatives. In addition, the Sector is 
responsible for the Ministry’s relations with the provinces 
and territories. 


Industry, Trade and Technology Sector 


Space Policy Sector 


Communications Branch 


Corporate Planning and Coordination Branch 


Corporate Management Branch 
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provides policy advice on the application of technology to 
Canada’s industrial development. The Sector focusses on 
expanding the country’s technology base, particularly in 
those areas of strategic importance to our industries, and 
thus on the creation of wealth, employment and trade 
opportunities. Accordingly, the Sector is responsible for 
policy formulation and advice on federal support and 
assistance to industrial research and innovation, on 
national strategies for the development of key enabling 
technologies, and on Canada’s international S&T 
relations. 


promotes the effective management and coordination of 
Canada’s Space Program through the development of 
space R&D policies and strategies and the management 
and coordination of federal space programs. 


coordinates and implements strategies designed to 
communicate the federal government’s priorities in 
science and technology to the general public and specific 
target audiences. The Branch also provides public affairs 
support and information-dissemination services for the 
Ministry. 


provides the Secretary with strategic policy support and 
the capacity to anticipate, coordinate and manage broad 
issues which affect the Ministry as a whole. The Branch is 
also responsible for preparing the Ministry’s Strategic 
Work Plan and the program elements of the Multi-Year 
Operational Plan. 


provides administrative support services to the Ministry 
such as: library, records, contracting, editing and 
translation, correspondence control, security and general 
office services, as well as, personnel services and financial 
administration. In addition, the Branch is responsible for 
developing and administering office automation services 
for the Ministry. 


1986-87 Activities 


National Advisory Board on Science and 
Technology (NABST) 
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One of the major initiatives announced in the federal 
government’s October 1986 Speech from the Throne, this 
Board is responsible for advising the Prime Minister on 
domestic and international developments in science, 
technology and innovation that affect industry. The 
Board’s members also provide their views on the most 
effective ways to coordinate the efforts of government, 
universities and the private sector in meeting the 
challenge of international competitiveness facing Canada. 
In addition, the Board reviews and comments on federal 
science and technology programs and advises on science 
and technology priorities for industry. The Board’s first 
meeting was held on February 16, 1987. 


The Secretariat of the National Advisory Board on 
Science and Technology (NABST) was established at the 
request of the Prime Minister, who personally presides 
over the Board. Its mandate is to provide the necessary 
support to ensure NABST’s smooth operation both from 
an advisory and administrative capacity. The Secretariat 
is made up of a team of senior advisors who, under the 
direction of an Assistant Secretary, oversee the 
coordination of activities undertaken by NABST’s three 
committees, the Board and the Chairman. 


NABST is composed of three committees responsible for 
studying S&T issues in the university, government and 
industrial sectors. In 1986-87, each of these committees 
was required to deal with issues of a very specific nature 
such as, the social impact of technological change, 
industrial consensus, government procurement, the 
participation of women in science and technology, public 
awareness, federal labour, etc. These issues inevitably led 
to the creation of a number of sub-committees to address 
each question individually. 


National Science and Technology Policy 


NABST’s Secretariat is also responsible for organizing 
the National Conference on Technology and Innovation. 
Under the direction of a senior advisor, a team of 
managers was created to direct the organization of this 
event. The conference, scheduled to take place in Toronto 
in January 1988, will bring together some of the most 
important decision-makers and opinion leaders in Canada 
from all major sectors of the economy. The conference 
will allow participants to explore initiatives that can be 
taken to ensure Canada’s future competitiveness and 
prosperity. 


On March 12, 1987, Canada’s first National Science and 
Technology Policy was signed. 


This achievement was the result of a policy development 
process that began with a meeting of federal, provincial 
and territorial ministers in Calgary in February 1985 and 
included not only further Ministerial meetings but also 
consultation with interested groups. 


In June 1986, the National Science and Technology 
Policy Forum in Winnipeg brought together some 200 
eminent Canadians from industry, labour and universities 
to discuss the science and technology issues most crucial 
to Canada’s future development. This forum provided 
valuable input to the policy process. 


Under the National Policy, governments have agreed to 
work in partnership with business, universities and labour 
to: encourage the commercialization of technology by | 
promoting technology diffusion and strengthening applied 
research and industrial innovation; develop technologies 
strategic to the growth of manufacturing, service and 
natural resource-based sectors; ensure the availability of 
the necessary highly-qualified people; encourage the basic 
and applied research and development fundamental to 
Canada’s scientific capability; ensure that all Canadians 
share in the benefits and opportunities of science and 
technology, and; promote S&T as an integral part of 
Canadian culture. 


Federal-Provincial-Territorial Agreements 


Ministers also established a Council of Science and 
Technology Ministers to monitor the implementation of 
the Policy and continue consultations with the major 
stakeholders in Canada’s science, technology and 
entrepreneurial communities. 


As part of the policy implementation process, seven 
working groups were established to study the following 
areas of action: increasing research and development; 
examining the state and organization of basic research; 
helping small and medium-sized technologically oriented 
firms through technical, marketing and financial 
assistance; improving technology transfer and diffusion; 
developing government/university/industry programs on 
strategic technologies in the resource sector; and, 
assessing the social impact of technological change. 


One responsibility of the Ministry is to negotiate, 
implement and manage S&T subsidiary agreements and 
memoranda of understanding (MOUs) with provinces 
and territories. This involvement, which is an element of 
the Economic and Regional Development Agreement 
process, continued in 1986-87. 


The Minister of State for Science and Technology signed 
a MOU regarding S&T with Newfoundland on April 
23, 1986. It focusses on marine science and technology 
research and the application of technology to traditional 
industrial and resource sectors. This brought to eight the 
number of MOUs on science and technology between the 
federal government and the provinces or territories. 


The Canada/New Brunswick Sub-Agreement on 
Industrial Innovation and Technology Development was 
signed on May 28, 1986 by MOSST, the Department of 
Regional Industrial Expansion and the New Brunswick 
Department of Commerce and Technology, bringing to 
three the number of S&T Sub-Agreements. This sub- 
agreement is a five-year $28.57 million initiative involving 
four programs: Strategic Technology Support, Innovation 
Climate, Direct Support to the Private Sector, and 
Planning, Coordination and Implementation. 


InnovAction: The Canadian Strategy for 
Science and Technology 


Diffusion of Technology 


The Prince Edward Island S&T strategy, jointly 
developed with the Province, was adopted as the 
provincial government policy in October 1986. 


Management of other initiatives referred to in previous 
annual reports continued. 


In March 1987, the government launched InnovAction, a 
five-track strategy to lead Canada’s science and 
technology efforts. InnovAction involves a number of 
specific initiatives introduced by federal departments and 
agencies to strengthen key areas of science and 
technology, particularly: 


(i) Industrial Innovation and Technology Diffusion; 
(11) Development of Strategic Technologies; 


(111) Effective Management of Federal S&T Resources; 


(iv) Human Resources for Science and Technology; and 
(v) Public Education in Science and Technology. 


InnovAction establishes a comprehensive agenda for 
science and technology — helping industry to develop and 
apply world-class technologies and helping Canada to 
respond to the international competitive challenge. 


Since most S&T developments originate outside of 
Canada, it is essential that Canadian industry remain 
fully aware of such advances and adopt them quickly in 
order to gain a competitive edge. Studies by the Economic 
Council and others have indicated, however, that in the 
past, Canada appeared to be relatively slow in diffusing 
new technologies. The factors affecting the decision to 
adopt a new technology are many and varied and 
frequently are industry-specific. 


Technology Centres Policy 


Technology Outreach Program 


17 


The Ministry has examined the current state of 
technology diffusion in Canada and identified key factors 
which influence the introduction of modern 
manufacturing technologies. The results of the study have 
been published in a report entitled “Technology Diffusion 
in Canada — Myths and Realities”. 


The Ministry also examined how to better coordinate and 
harness the federal investment in industrially-oriented 
R&D and diffusion activities. In response to the finding 
of its “Technology Centre Study”, the federal government 
announced a coordinated set of programs designed to 
accelerate technology transfer from government and the 
diffusion of technology in Canadian industry. The main 
thrust is to rationalize federal support in order to make 
the various diffusion agents more responsive to industry 
needs. 


Federal laboratories with a significant service to industry 
mandate will: 


— establish industry-led advisory boards to oversee and 


advise on the setting of laboratory research 
priorities; 


— prepare annual business plans covering all financing 


operations for review by advising boards; 


— be permitted to retain 20% of incremental cost 
recovery revenues as an incentive to expand their 
industry support work. 


Non-profit technology centres in the private sector whose 
objective is to accelerate technology diffusion may receive 
start-up and sustaining assistance, based on their ability 
to attract industry funding. This $20 million program is 
administered by the Department of Regional Industrial 
Expansion and the National Research Council. 


Technology and Trade 


Strategic Technologies 
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Following the government’s decision to seek an agreement 
to enhance trade between Canada and the United States, 
the Ministry provided advice to the Trade Negotiations 
Office on various aspects of Canada’s needs and capacity 
in the acquisition, development and application of 
technologies essential for competitiveness. 


The Ministry also undertook a detailed study of Canadian 
trade in high technology services namely, computers, 
telecommunications, consulting-engineering, and financial 
services. The study examined the issues faced by these 
industries and assessed their prospects in the medium 
term. 


Strategic technologies are one of the five key elements of 
InnovAction, the Canadian Strategy for Science and 
Technology. This signals the government’s commitment 
to seeing Canada develop generic technology capabilities 
and adapting to a changing world economy. The 
technologies which fuelled economic growth in the post- 
World War II years are being superseded by a new set 
which are based on interactions between different, rapidly 
developing scientific fields, the integration of 
technologies, and impacts that extend across several 
industrial sectors. 


There is a transition occurring, and governments 
worldwide are examining new ways to deal with 
technology as a currency in international competition. 
The challenge is to manage change, and to develop 
strategies that will effectively focus national resources to 
respond to the technological demands of the future. Based 
on existing national strengths, the Ministry focussed on 
the following technology areas of particular importance to 
Canada’s future development: 


Advanced Industrial Materials 


Biotechnology 


The Ministry chairs an Interdepartmental Working 
Group on Advanced Industrial Materials, which directed 
its attention to developing a strategy for federal 
investments in advanced materials R&D. As an 
important part of this process, the Ministry initiated the 
first formal, national consultations on advanced industrial 
materials with companies, associations and universities, as 
well as all provinces, territories and provincial research 
organizations. Working Group members also conducted a 
series of consultation meetings across the country. In 
addition, Ministry staff played an important catalytic role 
in establishing new “focus” organizations such as the 
Canadian University-Industry Council on Advanced 
Ceramics and the Canadian Advanced Industrial 
Materials Forum. 


The attention of the Ministry’s Biotechnology Unit was 
focussed on an evaluation of the effectiveness of the 
National Biotechnology Strategy, which was initiated by 
the government in 1983. This was accompanied by 
national consultations with the private sector to develop 
options for future policy directions so as to ensure that the 
Canadian economy and society are able to take full 
advantage of biotechnology. The Ministry chairs the 
Interdepartmental Committee on Biotechnology and 
provides the Secretariat for the National Biotechnology 
Advisory Committee (NBAC), composed of academic 
and business leaders. The NBAC is a source of continuing 
advice on policy and program matters. The Ministry 
organized and hosted a major Canada/OECD 
biotechnology policy workshop, the first international 
opportunity to discuss national biotechnology programs. 
The Ministry also initiated work to identify the policy 
issues and clarify the climate concerning the regulation of 
biotechnology in Canada. 


Information Technology 


Intellectual Property 


Procurement 
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What has come to be known as the field of information 
technology has been brought about by the convergence of 
a large number of technologies such as computing, 
microelectronics, communications and software. The 
production, processing and distribution of information are 
joining labour and capital as major driving forces in 
industrial development. As microelectronics is the 
underlying technology that is making this trend possible 
and is a basic building block of all electronic systems, the 
Ministry developed a federal strategy for microelectronics 
to help build the technological foundation that Canada 
needs for competitive success in the 1990s. A study was 
also initiated to determine the likely trends and impacts 
of information-related technologies over the next ten 
years, as a basis for determining priorities for future 
federal investments in research and development. 


During 1986-87, considerable activity took place on issues 
relating to the acquisition, retention and disposition of 
intellectual property. In consultation with other 
departments and industry, the Ministry developed a 
number of recommendations which, among other things, 
would permit the ownership of intellectual property 
arising from government-funded R&D contracts to reside 
with the performer, rather than the government as is 
currently the case. This is in keeping with stated science 
and technology objectives as outlined in the National 
Science and Technology Policy and InnovAction. 


The federal government is a major consumer of high- 
technology products in support of departmental missions 
such as defence, environmental protection, transportation 
safety, etc. Government procurement could therefore be 
used to encourage Canadian industry to develop world- 
class products. During 1986-87, the Ministry began an 
evaluation of how government procurement could support 
technology development in Canada. Particular details 
included an assessment of the potential for small and 
medium-sized enterprises to be encouraged by 
government procurement, as well as better planning and 
coordination within the federal government for 
procurement items with long lead-times. 


S&T Contracting Out 


Assessment of Departmental Initiatives 


Decision Framework 
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In 1972, the federal government adopted a policy of 
contracting out for its requirements in science and 
technology. The policy was intended to assist in 
strengthening the scientific and technical capabilities of 
Canadian industry and to encourage the commercial 
exploitation of products and processes developed under 
federal contract. While the policy initially resulted in a 
significant increase in the amount of federal S&T 
contracted out to the private sector, the rate of increase 
has greatly diminished in recent years. During 1986-87, 
MOSST and the Treasury Board Secretariat examined, 
in consultation with other federal departments, the costs, 
benefits and feasibility of increasing the level of S&T 
contracting out and how best to do this. 


A significant component of Ministry activities in 1986-87 
involved the assessment of the science and technology 
implications of policies and programs being brought 
forward to Ministers. This entailed the systematic 
analysis and evaluation of departmental proposals and the 
provision of advice to the Chief Science Advisor and to 
Ministers concerning these proposals. 


Following the request by the Prime Minister, in 
December 1985, to prepare a decision framework for 
science and technology programs within the federal 
government, an initial management and reporting plan 
and set of decision framework considerations were 
adopted in mid-1986. The complete decision framework 
for science and technology, including policy principles, 
guidelines and an implementation process, was agreed to 
by the government in early 1987. The first Annual 
Science and Technology Plans asked for in the decision 
framework were submitted by the S&T departments to 
MOSST at the end of March 1987. These plans are to be 
integrated into the first Overview Report on S&T and 
submitted to the National Advisory Board on Science and 
Technology for comments. 


Review of S&T Expenditures 


Government R&D Incentive Programs 
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A review of past federal S&T performance and future 
federal S&T spending plans was conducted through the 
Main Estimates Science Addendum (carried out on 
behalf of MOSST by Statistics Canada) and the Multi- 
Year Science and Technology Expenditure Plan. This 
quantitative review provided the data base for the 
Decision Framework process. At the same time, analyses 
of R&D spending at the national and international levels 
were carried out as part of the on-going provision of 
advice to the Chief Science Advisor and to Ministers. 


By international convention, science and technology 
activities are divided into two types: natural sciences and 
engineering (NSE) and social sciences and humanities 
(SSH). These categories are further divided into research 
and development (R&D) and related scientific activities 
(RSA). 


National expenditures on research and development in 
the natural sciences and engineering in Canada in 1986 
totalled $6.80 billion or 1.35% of the Gross Domestic 
Product. The federal government itself spent $2.59 billion 
on R&D, or about 38% of the national expenditures in 
this area. 


Total federal government expenditures on science and 
technology totalled $4.2 billion in 1986-87. Of this, $2.75 
billion were spent on intramural S&T activities, $567 
million were spent in support of S&T in industry and 
$611 million went to universities. 


In 1986-87, the Ministry continued its examination of 
government incentive programs for industrial research, 
development and innovation in Canada. The first phase 
comprised a detailed comparison of both tax and non-tax 
measures in Canada with those in other industrialized and 
rapidly developing countries. 


Major Surveys Implementation 


Human Resource Management 


University Research 
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Major survey activities of the federal government involve 
about $800 million in annual expenditures. The Ministry 
of State for Science and Technology has responded to 
observations made by the Ministerial Task Force on 
Program Review with new program management policies 
designed, in particular, to expand the level of industry 
participation in federal survey work. In addition, MOSST 
will be working with the federal agencies responsible for 
survey activities to determine an appropriate strategy for 
accelerating the commercialization of federal survey 
technology, systems and expertise. 


The federal government, with coordination by MOSST, 
has undertaken implementation of human resource 
management initiatives to relieve the adverse effects of 
reduced attrition among federal research staff in recent 
years. The longer term results of these initiatives will 
facilitate recruiting of new research staff who have 
recently graduated in their fields of expertise, and will 
benefit federal research programs with the infusion of 
their newer research methods and techniques. Work on 
other aspects of the management of scientific human 
resources continues. 


The federal government has a major responsibility to 
encourage scientific and technological progress by 
supporting basic research in Canadian universities. As 
well, it promotes closer research collaboration between 
universities and the private sector and seeks to ensure the 
training of sufficient numbers of highly qualified 
scientists and engineers in appropriate fields. 


Most of the direct federal funding for university research 
is channeled through the three research Granting 
Councils: the Natural Sciences and Engineering Research 
Council (NSERC), the Medical Research Council 
(MRC) and the Social Sciences and Humanities 
Research Council (SSHRC). The Ministry is responsible 
for coordinating the granting policies and funding 
requests of the three Councils through the Inter-Council 
Coordinating Committee (ICCC), which is chaired by the 
Secretary of MOSST. 


Canadian Institute for Advanced Research 
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As announced in the federal budget of February 26, 1986, 
the government provided increased, stable funding for the 
Granting Councils in the form of a five-year financial 
plan covering the fiscal years 1986-87 through 1990-91. 
The plan is expected to increase the funds available for 
university research through the three Councils by just 
over $1 billion to a total of $3.476 billion over the five- 
year period. During the 1986-87 fiscal year, the budgets 
of the three Councils totalled $562 million, an increase of 
$25.3 million over 1985-86. 


A key feature of the five-year financial plan is a new 
matching grants policy designed to stimulate investment 
by the private sector in university research. Under this 
policy, the government will match private sector 
contributions to university research with equal funding to 
the Councils up to prescribed limits. 


In order to implement the Matching Policy, the Ministry 
consulted intensively with the three Granting Councils, 
other departments, the universities and the private sector. 
The Matching Policy Implementation Rules were 
announced on November 25, 1986. 


On August 12, 1986, the government announced a grant 
of up to $7 million over four years to the Canadian 
Institute for Advanced Research, commencing in 1987- 
88. The grant, which is being delivered by the Ministry, 
matches contributions to the Institute by the private 
sector. The Institute is a private, non-profit corporation 
that develops networks of outstanding researchers at 
institutions in Canada and abroad. Institute Fellows 
receive support that enables them to undertake full-time 
research, without teaching and administrative 
responsibilities, at Canadian universities. 


Public Education in Science and Technology 


Public Awareness Program for Science and 
Technology 


Funding for Youth Science Organizations 


Pass 


In adopting the new Canadian science and technology 
strategy, InnovAction, Ministers underscored the need for 
a more science-oriented culture in Canada. They agreed 
that the success of a new national approach to science and 
technology will depend significantly on shifts in the 
Canadian cultural outlook. Canadians must begin to take 
pride in national S&T achievements. They must become 
informed on scientific and technological issues and should 
be encouraged to take part in the debate and decision- 
making involved in their resolution. Among the factors 
identified as essential in promoting a more science- 
oriented culture in Canada, science education for young 
Canadians was given special priority. 


The Public Awareness Program for Science and 
Technology provides funding assistance for projects and 
activities which promote public awareness and 
understanding of science and technology in Canada. 


The program is administered by the Department of 
Supply and Services under the direction of a 
Management Committee chaired by the Ministry of State 
for Science and Technology. Applications for funding are 
judged by an Evaluation Committee comprised of 
representatives from outside government with experience 
in promoting public awareness of science and technology. 


In 1986-87, two competitions for funding were held 
(April and October 1986). A total of 261 proposals were 
received with requests for funding of $9,750,692. Of that 
number, 36 were accepted, bringing the total amount of 
funds awarded to $899,150. 


The Youth Science Foundation (YSF) and the Conseil de 
développement du loisir scientifique (CDLS) are private, 
non-profit organizations that actively support science 
education for young people. 


Canadian Space Program 
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In cooperation with Supply and Services Canada, the 
Ministry provided grants of $100,000 to YSF and 
$87,000 to CDLS in 1986-87. In addition, Employment 
and Immigration Canada provided $140,000 to YSF and 
$40,000 to CDLS through their Innovations Program. 
CDLS also received $40,000 under the Public Awareness 
Program in support of L’Expo Sciences International ’87. 


Space R&D activities are undertaken by several 
departments and agencies of the federal government. 
These activities are coordinated by the Interdepartmental 
Committee on Space (ICS) which is chaired by MOSST 
and which reports to the Minister of State for Science and 
Technology. Policy guidance and funding allocations are 
provided by Cabinet as a result of the regular Space Plan 
submissions of the Minister. 


The Canadian Space Program has three fundamental 
objectives: 


a) to ensure that the potential of space technology for 
practical applications to meet Canadian needs is 
fully developed; 


b) to encourage the development of competitive space 
industries; and, 


c) toensure that Canada maintains a position of 
excellence in the world-wide scientific exploration of 
space. 


In May, 1986 a new comprehensive Space Plan was 
announced. Elements included in the Plan are the 
Canadian contribution to the International Space Station 
Program led by the U.S., a commercial mobile 
communications satellite system (MSAT), and planning 
for a remote sensing satellite for resource monitoring and 
navigation (RADARSAT). Other programs such as the 
space science program, the astronaut program and 
ongoing development programs were continued. 


International Cooperation in Space 
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The government announced in the Speech from the 
Throne on October 1, 1986, its intention to form a 
Canadian Space Agency. A Transition Team was 
established to plan for implementation of the new 
Agency. The Ministry developed a proposal for the new 
Canadian Space Agency for consideration and approval 
of the government. In addition, the Ministry assisted the 
Privy Council Office and the Department of Justice with 
the legislation which would be necessary to implement 
this proposal. 


Cooperation with foreign partners in space activities, 
whether on a bilateral basis (e.g. with the U.S.A.) or ona 
multilateral basis (e.g. with the European Space Agency), 
is an integral part of Canadian space policy. All the 
government’s major space projects have been conducted 
jointly with other nations. This cooperation has permitted 
Canada to pursue its objectives in space at reduced costs 
and has provided access to important technology. This 
international involvement in space has also become a 
significant element of Canada’s foreign policy as space 
activities gain in international significance, and trade in 
space-related projects increases at a rapid pace. 


Negotiations began during the 1986-87 fiscal year on the 
detailed agreements concerning the terms and conditions 
for Canada’s participation in the International Space 
Station Program led by the United States. These 
negotiations, led by the Department of External Affairs 
for the Intergovernmental Agreement and by MOSST for 
the implementing Memorandum of Understanding, were 
ongoing at year-end. Canada’s role will be to build the 
Mobile Servicing System (MSS) and to take an active 
part in managing this facility after the Space Station 
becomes operational in the mid-1990s. The MSS will aid 
in the assembly and maintenance of the Station, moving 
equipment and supplies, deploying and retrieving 
satellites, supporting astronauts in their activities, and 
servicing instruments and other payloads attached to the 
Station. In addition, Canada will undertake a User 
Development Program to assist Canadian industry to 
capture a share of the large market predicted for new 
materials produced in space. 


International S&T Activities 
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As a result of our agreement with the European Space 
Agency (ESA), Canada continued in two of its optional 
programs: ERS-1 (remote sensing program) and Olympus 
(communications satellite program). In the fall of 1986, 
pursuant to our Agreement with ESA, the Ministry 
participated in successful negotiations to establish the 
level of Canada’s contribution to ESA’s general budget 
for the last two years of the five-year term. 


One of MOSST’s roles is to provide policy coordination 
and advice to sustain and encourage beneficial 
cooperation with foreign partners in bilateral and 
multilateral arrangements. In this regard, there are a 
wide variety of ways in which Canada engages in 
cooperative science and technology activities with other 
countries. 


Many successful programs have been launched under the 
bilateral agreements or arrangements which are in effect 
with the Federal Republic of Germany, France, and 
Japan, although the largest and most diverse international 
S&T interactions are those conducted with the United 
States. As well, cooperation with Norway, Finland, Israel, 
the United Kingdom and the U.S.S.R. has been 
established. 


MOSST received several delegations at the official and 
ministerial levels during 1986-87, including visits from 
the Federal Republic of Germany, France, the United 
Kingdom, Japan, the Korean S&T Minister, and the New 
Zealand S&T Minister. MOSST coordinated the 
bilateral meeting with France and presented the federal 
S&T policy at meetings for the German and Japanese 
bilateral agreements. 


MOSST provides a member to the Canadian delegation 
of the Committee for Science and Technological Policy of 
the Organization for Economic Cooperation and 
Development. MOSST also maintains an involvement 
with many major programs with the Department of 
External Affairs (DEA), as well as the North Atlantic 
Treaty Organization (NATO) Science Committee. 
MOSST and DEA have agreed on complementary roles 
insofar as international S&T are concerned, with 
MOSST responsible for policy concerns and DEA taking 
the lead in operational matters. 


Publications 
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In 1986-87 the Ministry released the following 
publications: 


Ministry of State for Science and Technology Annual 
Report 1985-86 


Report on the organization and activities of the Ministry 
from April 1, 1985 to March 31, 1986. (Bilingual) 


The Government of Canada’s Support for Technology 
Development — 1987 


A summary of the major programs, incentives and other 
support mechanisms provided by the federal government 
to assist and encourage technological development in 
Canada. (Bilingual) 


National Science and Technology Policy 


An information kit containing the National Science and 
Technology Policy adopted by ministers representing the 
federal, provincial and territorial governments, and 
background material on the Policy. Published in 1987. 
(Bilingual) 


Technology Venturing in Canada: A Guide to the 
Commercialization of the Results of Federally Funded 
Research in your Community 


This handbook has been compiled to aid those who might 
be involved in the diffusion of technology from federally 
funded research. It describes mechanisms that might be 
used to identify and exploit technology transfer 
opportunities. Methods whereby local authorities and 
individuals might supplement and complement existing 
technology transfer mechanisms through various 
government and university programs are also examined. 
A list of federal research facilities by geographic area is 
provided with a brief description of the research carried 
out in each. (Available in English or French) 
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Strengthening the Private Sector/University Research 
Partnership — The Matching Policy Rules 


This paper outlines the rules which have been adopted by 
the federal government to govern the implementation of 
the “matching policy” by the three federal research 
Granting Councils: the Medical Research Council, the 
Natural Sciences and Engineering Research Council, and 
the Social Sciences and Humanities Research Council. 
Starting in 1987-88, the federal government will provide 
additional funds to each Council to match private sector 
contributions for university research and directly related 
activities. (Bilingual) 


InnovAction — the Canadian Strategy for Science and 
Technology 


This information kit describes InnovAction, a five-part 
strategy designed to provide a framework for Canada’s 
science and technology efforts. The Strategy involves a 
number of specific initiatives introduced by federal 
departments and agencies which will strengthen our 
scientific and technological resources, as well as improve 
Canada’s ability to compete within the global 
marketplace, in the area of science and technology. 
(Bilingual) 


National Biotechnology Advisory Committee, Annual 
Report, 1985-86 


This second annual report, entitled “Moving 
Biotechnology from the Laboratory to the Market”, 
stresses the policies and actions necessary to foster the 
commercialization of biotechnology in Canada. 
(Bilingual) 


Summary of Expenditures 1986-87 


Financial Summary 


Personnel 

Goods and Services 
Capital 

Grants and Contributions 
TOTAL 


Person-Years 


Details of Grants and Contributions ($) 


Grants 


Canada-Quebec 
Canada-B.C. 


Contributions 


ESA 


TOTAL 


Explanation of Changes 


The total expenditures for 1986-87 are $3.5 million or 27% higher than the total expenditures for 1985-86. This is 


1986-87 
($ 000) 


7,813 
4,051 

643 
3,899 


16,406 
147 


1986-87 


1,213,568 
491,138 


2,194,000 


3,898, 706 


1985-86 


($ 000) 


5,839 
2,941 

584 
3,518 


12,882 
108 


1985-86 


150,000 
1,244,232 


2,124,000 


3,518,232 


Increase 
($ 000) 


1,974 
1,110 
59 
381 


3,524 
39 


Increase 


1,063,568 
(753,094) 


70,000 


380,474 


% 


HF 


primarily due to an increase of $1.1 million or 38% in goods and services costs and an increase of $2.0 million or 34% in 


personnel costs with a corresponding increase of 39 person-years to support the Ministry’s enhanced mandate. 


The 1986-87 grants and contributions expenditures are $0.4 million or 11% higher than the 1985-86 grants and 
contributions expenditures. This is primarily due to an increase of $1.1 million or 709% in grants for new projects in 


accordance with the Canada/Quebec Subsidiary Agreement on Science and Technology, and a decrease of $0.8 million or 
61% in grants due to unexpected delays in projects funded in accordance with the Canada/British Columbia Subsidiary 


Agreement on Science and Technology. 
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Introduction 


As the 21st century approaches, Canada is increasingly 
challenged to use science and technology to secure social 
and economic prosperity. Today, science and technology 
are driving forces in national economies, in international 
trade, within the workplace and the home. Over the next 
twenty-five to thirty years, these developments will 
produce changes in our socio-economic condition as 
profound as those we have experienced over the last two 
hundred years of the so-called Industrial Revolution. 


In the global marketplace, both developed and newly 
industrialized nations are racing to improve their 
competitive positions through the application of 
technology to the innovation process. As a nation heavily 
dependent on trade, Canada cannot afford to be left 
behind. Historically, Canada has had the advantage of 
being a resource-rich nation, but our natural advantages 
are being diminished by the emergence of new 
competitors, falling demand and waning reserves. The 
competitive edge in the future will depend much more on 
the application of science and technology as a means of 
revitalization of traditional industries and for the 
development of new products and processes. There is a 
sense of urgency for concerted action in Canada if this 
country is to succeed in an increasingly competitive world, 
where innovation and high technology dominate trade 
relations. 


In recent years, the federal government has implemented 
a series of organizational and strategic measures 
consistent with its commitment to place science and 
technology at the centre of the national agenda. These 
initiatives include the creation of the Prime Minister’s 
National Advisory Board on Science and Technology, the 
signing of the historic National Science and Technology 
Policy, and the launching of InnovAction, the Canadian 
Strategy for Science and Technology. 


As the lead department for overall federal science and 
technology policy development, the Ministry of State for 
Science and Technology (MOSST) was responsible for a 
number of major initiatives in 1987-88, building on the 
foundations laid in previous years. 


MOSST was responsible for the organization of the 
National Conference on Technology and Innovation, 
hosted by the Prime Minister from January 13 to 
January 15, 1988 in Toronto. The conference brought 
together Canadian leaders from industry, universities, 
labour and government to discuss Canada’s industrial, 
technological and scientific needs. At the conference, the 
Prime Minister announced a $1.3 billion funding increase 
for science and technology with programs that will have 
the nation’s universities as their focus, specifically, 
national Networks of Centres of Excellence, which will 
link researchers and scientists across the country to 
conduct world class research in areas crucial to Canada’s 
long-term competitiveness, and Canada Scholarships to 
encourage young students to pursue university studies in 
science and engineering. 


On August 4, 1987, the Prime Minister announced that 
the government will establish a new Department of 
Industry, Science and Technology to lead the 
government’s economic development effort. The new 
department will bring together the Department of 
Regional Industrial Expansion (DRIE) and the Ministry 
of State for Science and Technology to link science and 
technology more effectively with our competitive 
industrial capacity. 


MOSST also organized a celebration of Canada’s 25th 
anniversary in space, held September 29, 1987. This 
celebration helped draw attention to the dynamic 
Canadian Space Program that has catalyzed Canada’s 
growth as a world leader in several space-related fields, 
including communications (radio, television, telephone 
and data transmission), remote sensing and technologies 
related to the Canadarm. The space program stands as 
testimony to Canada’s ability to use science and 
technology to meet economic challenges and social needs. 


In 1987-88, the Ministry played a leadership role in the 
development of a long-term campaign to promote public 
awareness of science and technology. This was launched 
by the Minister of State (Science and Technology) at the 
National Conference on Technology and Innovation. The 
campaign’s theme reflects the urgency and the 
importance of science and technology: “There are only 
4,000 days to the year 2000. Understanding more about 
science and technology and the vital role they play in our 
lives is everybody’s business.” 


Legal Mandate 
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The Ministry of State for Science and Technology was 
established by an Order in Council in 1971 to assume 
primary responsibility within the federal government for 
the coordination of the government’s science and 
technology policies and for advising the government on 
the use of science and technology in support of Canada’s 
economic and social goals. It reports to the Minister of 
State for Science and Technology. 


The mandate of the Ministry of State for Science and 
Technology is to develop policies with respect to: 


¢ the establishment of priorities for science and 
technology; 


¢ the support of science and technology and their 
application in furthering national objectives; 


¢ the optimum investment in science and technology by 
governments, industry and universities; 


¢ the coordination of federal science and technology 
programs with other government policies; 


* cooperation with the provinces, other organizations and 
other nations; 


* the organization of science and technology in the public 
service; 


the allocation of financial and personnel resources; and 


* the extent and nature of Canada’s participation in 
international scientific undertakings. 


In addition to the issues outlined above, the Ministry i is 
responsible for providing advice on: 


* the integration of a long-range scientific perspective 
into the policy development process and into specific 
proposals; 


e the identification of areas which are science and 
technology-intensive and which have a significant 
impact on Canada; and 


* the quality and effectiveness of science and technology 
policies. 
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The Ministry has a limited role in program delivery and 
does not directly control the budgets of other 
departments. Its influence on the science and technology 
related priorities and expenditures in the federal and 
provincial governments, industry, and universities is 
primarily exerted through both formal and informal 
contacts in those organizations, and ultimately through 
advice to Cabinet. 


The Secretary of MOSST and Chief Science Advisor 
provides advice to the government directly to the Minister 
and through access to Cabinet and its committees as a 
delegate of the Minister. 


The Secretary of MOSST also chairs the Inter-Council 
Coordinating Committee (ICCC), which coordinates the 
activities of the three Granting Councils that fund science 
and humanities-related research in Canadian universities. 
These councils are the Natural Sciences and Engineering 
Research Council, the Social Sciences and Humanities 
Research Council and the Medical Research Council. In 
addition to the Secretary of MOSST, the Presidents of 
the three Granting Councils and of the National 
Research Council, the membership of the ICCC includes 
the Under-Secretary of State, the Deputy Minister of 
National Health and Welfare and senior officials of the 
Department of Finance, Treasury Board Secretariat and 
the Privy Council Office. 


The Secretary of MOSST also serves as Secretary to the 
National Advisory Board on Science and Technology 
which is chaired by the Prime Minister. The Minister of 
State (Science and Technology) is the Board’s Deputy- 
Chairman. This Board advises the government on 
domestic and international developments in science and 
technology and innovation and their application to the 
Canadian economy. 


The National Research Council, the Natural Sciences 
and Engineering Research Council and the Science 
Council of Canada report to Parliament through the 
Minister of State (Science and Technology). 


Organization 


During the 1987-88 fiscal year, as a result of changes in 
responsibilities and a management review by the Office of 
the Comptroller General, the Ministry was reorganized 
into three policy sectors and two support branches. The 
Ministry also provides the Secretariat for the National 
Advisory Board on Science and Technology. 
Responsibilities of MOSST’s sectors and branches are 
outlined as follows: 


Government and Universities Sector 


develops policies and strategies and advises on: support 
for university-based research; the management and 
coordination of all government S&T programs in order 
to achieve effective resource allocation and to meet 
government-wide social and economic objectives; and 
the delivery of assigned grants and contributions 
programs. 


Industry and Intergovernmental Relations 
Sector 


coordinates and participates in the development and 
implementation of policies and programs to improve 
the harmonization of, and collaboration in, federal, 
provincial, territorial and international S&T initiatives; 
promotes better management and coordination of the 
government’s programs that assist industry to increase 
its level of R&D, to develop and exploit strategic 
technologies, and to improve linkages between 
government, industry, academic institutions and the 
international science community. 


Space Policy Sector 


Communications Branch 


Corporate Services Branch 


Secretariat for the National Advisory Board on 
Science and Technology 
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develops policies and plans for the Canadian Space 
Program, coordinates the overall Space Program, 
chairs and provides the secretariat for the 
Interdepartmental Committee on Space, manages 
Canada’s cooperative agreement with the European 
Space Agency, manages Canada’s participation in the 
U.S.-led International Space Station Program, 
coordinates Long-Term Space Plan activities, and 
makes recommendations on the form and mandate of 
the Canadian Space Agency. 


coordinates and implements the public affairs and 
information aspects of the Ministry and the science and 
technology policy and program initiatives of the 
government. 


provides core support services for the Ministry 
including planning, finance, human resources, office 
systems, library and administration. 


provides policy advice and coordination as well as 
administrative services to the Board. 


1987-88 Activities 


National Conference on Technology and 
Innovation 


New Department of Industry, Science and 
Technology 
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MOSST was responsible for all aspects of the National 
Conference on Technology and Innovation, from the 
initial planning stages through to the publication of 
proceedings. The conference was hosted by the Prime 
Minister from January 13 to January 15, 1988 in 
Toronto. The core of the event was a series of workshops 
in which business, academic and scientific leaders 
discussed how Canada might enhance its capacity for 
technology and innovation to safeguard future economic 
prosperity. In the opening address to participants, the 
Prime Minister announced an additional $1.3 billion in 
federal funds for science and technology initiatives. 


A conference secretariat set up within MOSST set the 
conference agenda; recommended participants; nominated 
speakers; issued invitations and information; 
commissioned or wrote discussion papers; managed on- 
site operations; and liaised with the Prime Minister’s 
Office and provincial Ministers. A series of Regional 
Conferences, designed to build on the impetus of the 
national conference and add a regional dimension to the 
nation’s outlook on technology, innovation and 
entrepreneurial capacity, was scheduled for the spring of 
1988. The first of these conferences was held in 
Vancouver, March 27-28. Others were planned for 
Regina, May 2-3; Saint John, May 11-12; Hamilton, 
May 18-19; and Montreal, May 24-25. 


On August 4, 1987, the Prime Minister announced plans 
to create the Department of Industry, Science and 
Technology to lead the government’s economic 
development effort. Pending the passage of legislation for 
its creation, the new department will bring together the 
Department of Regional Industrial Expansion (DRIE) 
and the Ministry of State for Science and Technology. 
The new department will have as its primary goal 
improving Canada’s scientific and technological base in 
order to promote a more internationally competitive 
industrial economy. 


National Advisory Board on Science and 
Technology 
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The Prime Minister also announced that the government 
was taking immediate action to enhance the role of 
science and technology in economic development by 
combining the Industry and Science and Technology 
portfolios in the person of the Minister of Regional 
Industrial Expansion, who was assigned the additional 
role of Minister of State for Science and Technology. The 
former Minister of State for Science and Technology was 
appointed Minister of State (Science and Technology). 


The new department will feature some marked changes in 
emphasis and an enhanced focus on cooperative efforts to 
enable industry to meet challenges in science and 
technology. 


Under its new mandate, the department will: 


e place increased emphasis on policies affecting the 
business climate, with a special emphasis on innovation 
and the particular needs of specific sectors; 


e develop and deliver policies, programs and services in 
close cooperation with industry; 


¢ take steps to strengthen its expertise and information 
base in industry sectors and technology; and 


¢ take special care to address the problems and concerns 
of small- and medium-size business and of developing 
entrepreneurs, focussing on cooperative efforts to 
enable such firms to develop the capability to find, 
adapt and apply technology. 


(A separate annual report will be available detailing 
DRIE activities for 1987-1988.) 


One of the major initiatives announced in the October, 
1986 Speech from the Throne, this Board is responsible 
for advising the Prime Minister on domestic and 
international developments in science, technology and 
innovation. Subsequent to its first meeting on February 
16, 1987, the Board’s members — including some of 
Canada’s most eminent scientists, educators, industry and 
labour leaders — undertook the task of studying and 
reporting on specific priority issues in science and 
technology as requested by the Prime Minister. 


National Science and Technology Policy 
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In 1987-88, NABST provided advice to the Prime 
Minister through nine committees working in the 
following areas: university research, the participation of 
women in S&T, government procurement, government 
S&T expenditures and establishments, public awareness 
of S&T, the new Department of Industry, Science and 
Technology, InnovAction: the Canadian Strategy for 
Science and Technology, industrial innovation, and 
Canadian S&T proposals for the Economic Summit. — 
Nine reports were presented to the Prime Minister in 
December of 1987. Many of the Board’s 
recommendations were incorporated in major federal 
S&T initiatives launched in 1987-88. 


The Secretariat of the National Advisory Board on 
Science and Technology was established at the request of 
the Prime Minister. Its mandate is to provide the 
necessary support to ensure NABST’s smooth operation 
both from an advisory and administrative capacity. The 
Secretariat is made up of a team of senior advisors who, 
under the direction of an Assistant Secretary, oversee the 
coordination of activities undertaken by NABST 
committees, the Board and the Chairman. 


The Council of Science and Technology Ministers 
(CSTM) continued the implementation of the National 
Science and Technology Policy signed by federal, 
provincial and territorial ministers in March of 1987. 


Under the National Science and Technology Policy, 
governments have agreed to work in partnership with . 
business, universities and labour to: encourage the 
commercialization of technology by promoting technology 
diffusion and strengthening applied research and 
industrial innovation; develop technologies strategic to the 
growth of the manufacturing, service and natural 
resource-based sectors; ensure the availability of the 
necessary highly qualified people; encourage the basic 
and applied research and development fundamental to 
Canada’s scientific capability; ensure that all Canadians 
share in the benefits and opportunities of science and 
technology; and promote S&T as an integral part of 
Canadian culture. 


The seven working groups established to aid in the 
implementation of the policy continued their analysis of 
the issues regarded as priorities by ministers. 


Federal-Provincial-Territorial Agreements 
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The Council of Science and Technology Ministers 
submitted a Discussion Paper on Canada’s Research 
and Development Effort to the Annual Conference of 
First Ministers at their meeting in Toronto on 
November 26-27, 1987. In the paper, the Council 
suggested that four steps consistent with the National 
Science and Technology Policy be taken. 


These recommendations focussed on the need to examine 
R&D priorities on a sector-by-sector basis in consultation 
with all concerned parties; to support the concept of 
national networks of centres of excellence to foster 
excellence in fundamental research; to take the necessary 
steps to increase public awareness of the importance of 
science and technology to our economic and social well- 
being; and to encourage a greater level of consultation 
between the two levels of government and among 
governments, industry and the academic community on 
proposed science and technology initiatives. 


The continuing dialogue with the provinces and territories 
concerning the implementation of the National Science 
and Technology Policy has had an influence on S&T 
directions in Canada. The aforementioned report to the 
Annual Conference of First Ministers and the continuing 
dialogue focussed on the working groups will continue to 
be taken into account in the formulation of federal 
policies. 


Involvement of the Ministry in the negotiation, 
implementation and management of S&T subsidiary 
agreements and memoranda of understanding (MOUs) 
with provinces and territories continued in 1987-88. 


The Minister of State (Science and Technology) and the 
Minister of Indian and Northern Affairs signed a 
Memorandum of Understanding on S&T with the Yukon 
Territorial Government on September 9, 1987. The 
objective of this instrument is to develop a science and 
technology strategy for the Yukon and to determine 
appropriate Yukon-based S&T infrastructure needs. 
Work in these areas began during the 1987-88 fiscal year. 
This brought to nine the number of MOUs on science and 
technology between the federal government and provinces 
or territories. 


InnovAction: The Canadian Strategy for 
Science and Technology 
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During 1987-88, MOSST also continued in its 
management of three S&T agreements subsidiary to the 
federal-provincial Economic and Regional Development 
Agreements (ERDAs): the Canada/British Columbia 
Subsidiary Agreement on Science and Technology 
(signed July 8, 1985), the Canada-Quebec Subsidiary 
Agreement on Scientific and Technological Development 
(signed March 1, 1985), and the Canada/New Brunswick 
Subsidiary Agreement on Industrial Innovation and 
Technology Development (signed May 28, 1986). A 
range of initiatives and projects were launched to meet 
objectives under these instruments and in response to the 
needs of the public and private sectors, universities, and 
research and development interests in these provinces. 


MOSST concluded arrangements for the $5 million 
federal government contribution to the $17.2 million B.C. 
Science World project which was announced on 
September 11, 1987. This project, designed to transform 
the Expo Globe into a science and technology museum, is 
being managed on the federal side by the Department of 
Communications in cooperation with the provincial 
government, the Arts, Science and Technology Society 
and other participants. 


With the announcement of the Atlantic Canada 
Opportunities Agency, the Department of Western 
Economic Diversification and the new Department of 
Industry, Science and Technology, greater emphasis was 
placed on the coordination of federal S&T initiatives with 
those of these regional development and diversification 
entities. MOSST established effective working 
relationships with the agencies on a project-specific and 
broader basis. 


A number of major initiatives were launched in 1987-88 
under the banner of the national strategy which was 
announced in March 1987. InnovAction involves specific 
initiatives introduced by federal departments and 
agencies to strengthen key areas of science and 
technology, particularly: industrial innovation and 
technology diffusion; development of strategic 
technologies; effective management of federal S&T 
resources; human resources for science and technology; 
and public education in science and technology. 


University Research 


InnovAction Initiatives launched in 1987-88 include the 
Federal Microelectronics Strategy, the Canadian 
Manufacturing Advanced Technology Exchange 
(CAN-MATE), the Technology Centres Policy and the 
Technology Outreach Program. Also under InnovAction, 
the federal government announced increases for existing 
programs that serve to boost the nation’s industrial 
competitiveness through technological development and 
innovation. These announcements include: the Unsolicited 
Proposals Program ($30 million over two years); the 
Industrial Research Assistance Program ($28 million over 
four years); and the Technology Inflow Program 

($12.3 million over 4 years). Additional InnovAction 
initiatives — Networks of Centres of Excellence, Canada 
Scholarships and the Public Awareness Campaign for 
Science and Technology — are described at other points 
in this report. 


The federal government has a major responsibility to 
encourage scientific and technological progress by 
supporting basic research in Canadian universities. As 
well, it promotes closer research collaboration between 
universities and the private sector and seeks to ensure the 
training of sufficient numbers of highly qualified 
scientists and engineers in appropriate fields. 


Most of the direct federal funding for university research 
is channeled through the three research Granting 
Councils: the Natural Sciences and Engineering Research 
Council (NSERC), the Medical Research Council 
(MRC) and the Social Sciences and Humanities 
Research Council (SSHRC). The Ministry is responsible 
for coordinating the granting policies and funding 
requests of the three Councils through the Inter-Council 
Coordinating Committee (ICCC), which is chaired by the 
Secretary of MOSST. 


On August 19, 1987, the government announced 
increased funding of $18 million for the three Granting 
Councils under InnovAction. At the National Conference 
on Technology and Innovation on January 13, 1988, the 
Prime Minister announced $1.3 billion in additional 
funding for new science and technology initiatives, 
including Networks of Centres of Excellence and Canada 
Scholarships. Subsequently, it was announced that the 
Canada Scholarships program would receive $80 million, 
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and the Networks of Centres of Excellence program 

$240 million, over the five years from 1988-89 through 
1992-93. As well, the government, recognizing the need to 
strengthen support for the broad base of research and 
training in Canadian universities, is providing an 
additional $200 million over five years to the base budgets 
of the three Granting Councils. 


As a consequence of these announcements, the five-year 
financial plan for university research, announced 
originally in the February 1986 Budget, is expected to 
provide some $3.7 billion for university research and 
training of highly qualified personnel over the five-year 
period from 1986-87 to 1990-91. This represents an 
increase of some $1.4 billion over the previous period 
(1981-82 to 1985-86), or just over 60 per cent. 


During the 1987-88 fiscal year, the budgets of the three 
Granting Councils totalled $582.2 million, an increase of 
$20.2 million over 1986-87. It is expected that budgets for 
1990-91 will be $791.4 million (49 per cent higher than in 
1984-85). 


Under the Matching Policy announced in February 1986, 
annual targets were set for each of the three Granting 
Councils for the amounts of private-sector contributions 
to university research that would be matched by the 
federal government. In 1987-88, the first year of 
operation of the policy, these targets were not only met 
but substantially exceeded. Because of this first year 
success, it is expected that the targets for the remaining 
three years of the policy will be reached as private-sector 
investment in university research and industry-university 
research collaboration continue to increase. 


In preparation for the National Forum on Post-Secondary 
Education held in Saskatoon in October 1987, the 
Ministry published a background paper, “University 
Research in Canada,” which was widely distributed to 
Forum participants and many other interested individuals 
and groups across Canada. The paper: provided an 
overview of university research and highly qualified 
personnel in Canada; discussed the emerging role of 
universities in the transfer of knowledge, technology and 
expertise; and identified issues for the future. 


Canada Scholarships 


Networks of Centres of Excellence 
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The establishment of the Canada Scholarships program, 
designed to recognize and encourage outstanding students 
to pursue undergraduate degrees in natural sciences, 
engineering and related disciplines, was announced by the 
Prime Minister at the National Conference on 
Technology and Innovation in January, 1988. The 

$80 million program provides for 2,500 Scholarships, 
valued at $2,000 per year renewable for up to three 
additional years for a maximum value of $8,000. A 
minimum of 1,250 scholarships will be awarded to women 
and at least ten scholarships will be guaranteed to 
students from each province and territory. 


The program information regarding the first scholarships 
to be awarded, in September, 1988, was distributed to all 
high schools, universities and Canada Youth Employment 
Centres across the country. The administration of the 
program was contracted to an independent non-profit 
organization, the Association of Universities and Colleges 
of Canada. Universities and community colleges offering 
transfer programs were called upon to nominate the best 
applicants entering first-year undergraduate studies 
according to their own criteria of outstanding academic 
performance. 


The Networks of Centres of Excellence program was 
announced by the Prime Minister at the National 
Conference on Technology and Innovation on 

January 13, 1988. The $240 million program, a key 
element of InnovAction, is intended to support leading- 
edge, fundamental research of importance to Canada’s 
long-term industrial competitiveness. In addition, the 
training of very highly qualified personnel in key areas 
will be supported. 


The program, which is being administered jointly by the 
three federal university research Granting Councils, will 
allocate funds on the basis of a competitive process. This 
innovative program will provide an opportunity for the 
nation’s best researchers in the natural, medical and 
social sciences, humanities and engineering to work 
together in networks linking the universities, industry and 
government laboratories. 


Canadian Institute for Advanced Research 


Human Resource Management 
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Pursuant to the funding arrangement announced 
August 12, 1986, in 1987-88 the federal government 
provided $1.5 million in payments to the Institute to 
match contributions received from the private sector. An 
evaluation of the Institute, conducted by the Ministry, 
found the work supported by the organization to be 
relevant to the broad priorities of government and 
industry. Accordingly, the Ministry has received 
authority to continue matching private-sector 
contributions to the Institute up to a total of $7 million 
over the period 1987-88 to 1990-91. 


The Institute is a private, non-profit corporation 
established to develop high-quality research programs 
concerned with complex problems of economic, social 
and/or intellectual importance and focussed on selected 
fields of Canadian strength. These programs link together 
outstanding scientists and scholars based in Canada and 
other countries. The Institute’s present activities range 
from its first program in artificial intelligence and 
robotics to programs in cosmology, evolutionary biology, 
superconductivity and population health. 


Scientific revitalization within federal laboratories and 
laboratory staffs continued to be a matter of significant 
concern. Reduced levels of employee turnover in recent 
years, coupled with a lack of organizational growth, have 
provided very limited opportunities for new staffing. In 
response to these limitations, MOSST developed several 
policy initiatives to provide science managers with more 
flexibility in human resourcing. Of particular importance 
was the creation of a person-year pool to facilitate 
advance recruitment and training of new research staff. 


Decision Framework 


Review of S&T Expenditures 
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The Decision Framework for Science and Technology, 
implemented in 1987, is the major coordinating process 
for effectively managing federal S&T activities, and 
provides an overview of all activities and future thrusts. 
The first annual S&T overview, reported in June 1987 to 
Cabinet and the National Advisory Board on Science and 
Technology, included a review of departmental S&T 
plans and other program information, and addressed the 
federal response to forecast changes in the S&T 
environment. Gaps and duplications were highlighted 
through this review process, conducted jointly with 
science-based departments and agencies. 


A review of past federal S&T performance and future 
federal S&T spending plans was conducted through the 
Main Estimates Science Addendum (carried out on 
behalf of MOSST by Statistics Canada) and the Multi- 
Year Science and Technology Expenditure Plan. This 
quantitative review provided the data base for the 
Decision Framework process. At the same time, analyses 
of R&D spending at regional, national and international 
levels were carried out as part of the on-going provision of 
advice to the Chief Science Advisor and to Ministers. 


By international convention, science and technology 
activities are divided into two types: natural sciences and 
engineering (NSE) and social sciences and humanities 
(SSH). These categories are further divided into research 
and development (R&D) and related scientific activities 
(RSA). 


National expenditures on research and development in 
both NSE and SSH in Canada in 1987 totalled 

$7.63 billion or 1.39% of the Gross Domestic Product. 
The federal government itself spent $2.61 billion on 
R&D, or about 34% of national expenditures in this area. 


Federal government expenditures on science and 
technology totalled $4.17 billion in 1987-88. Of this, 
$2.70 billion was spent on intramural S&T activities, 
$589 million was spent in support of S&T in industry and 
$628 million went to universities. 


Government R&D Incentive Programs 


Technology and Trade 


Technology Diffusion 
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In 1987-88, the Ministry continued its examination of 
government incentive programs for industrial research, 
development and innovation in Canada. This work 
focussed on a detailed comparison of non-tax industrial 
support programs in Canada with those in other 
industrialized countries. 


As a contribution to the government’s efforts in 
negotiating a free-trade agreement with the United 
States, the Ministry provided advice to the Trade 
Negotiations Office on trade in technology-based services, 
research and development, technology diffusion, and 
other technology-related issues affecting Canada’s trade 
competitiveness. 


The Ministry also completed a detailed study of Canadian 
trade in technology-based services, namely: research and 
development; consulting and other professional services; 
management and administrative services; royalties, 
patents and trademarks; computer services; and 
communications. The study examined the issues faced by 
these industries and assessed their prospects in the 
medium term. 


Canada can only develop a fraction of the world’s 
technologies. Accordingly, it is crucial for our industrial 
competitiveness that Canadian industry be aware of, and 
have access to, technologies developed abroad. As well, 
once new technologies are adopted by the initial industrial 
users, it is important that they spread quickly to other 
firms and industries throughout the economy. 


The Ministry has continued its analysis of technology 
diffusion problems and issues in Canada. In particular, 
the concept of a national technology marketing network 
was examined. As well, specific technology diffusion 
considerations and options were reviewed in the context of 
the further development of the InnovAction strategy. 


Intellectual Property 


Strategic Technologies 
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Canada’s intellectual property rules and practices are in a 
state of flux. This mirrors the situation throughout the 
industrialized world, and reflects to a considerable degree 
the dynamics of technological advances in fields like 
computer software and biotechnology. 


The Ministry, in cooperation with the Science Council of 
Canada and Consumer and Corporate Affairs Canada, 
began work on a broad survey of Canadian industry 
attitudes and problems with respect to intellectual 
property rights. This survey will provide information of 
particular relevance to Canada’s negotiators at the 
current round of GATT trade talks, and will provide a 
useful basis for further developments in our domestic 
intellectual property policies. During the year, the 
Ministry also provided advice to the Trade Negotiations 
Office and to Consumer and Corporate Affairs Canada 
on technology-related aspects of intellectual property 
rights. 


The Ministry focussed attention on the articulation of 
options for new federal policies and programs to address 
the challenges faced by Canadian industry as a result of 
rapid technological change. These options were the 
culmination of consultations with the private sector in 
various fields of technology. They were directed to the 
need to build the base of scientific knowledge in Canada 
which will underpin the technologies important for future 
industrial competitiveness and develop industry 
capabilities to acquire and apply these technologies. In 
addition, specific initiatives were undertaken in selected 
technology fields, as follows: 


Microelectronics 


The federal government announced the Federal 
Microelectronics Strategy on April 24, 1987 with funding 
of $90 million over four years. The major component of 
the strategy is the Microelectronics and Systems 
Development Program, administered by the Department 
of Regional Industrial Expansion. The objectives of the 
Strategy are to: increase the capacity of industry to 
develop and apply advanced microelectronics technologies 
to products and processes; enhance cooperation between 
governments, universities and industry; and encourage 
complementary investments by provinces. 


Biotechnology 


The Ministry’s Biotechnology Unit, in consultation with 
the National Biotechnology Advisory Committee, 
industry, universities and other federal departments, 
worked to expand the scope of the National 
Biotechnology Strategy to emphasize the creation of a 
climate in Canada which is conducive to commercial 
investment and application of biotechnology. In this 
respect, particular efforts were made, through 
interdepartmental, federal-provincial and international 
mechanisms, to clarify the regulatory framework for the 
new processes of biotechnology. As well, a biotechnology 
regulatory information system that is both national and 
international in scope has been initiated. 


In addition, the Ministry began work, with other federal 
government departments involved in biotechnology 
activities, on an evaluation of the impact of federal 
investments over the first five years of the National 
Biotechnology Strategy. In 1987-88, the Ministry 
compiled an expanded version of the Biotechnology 
industry Sourcebook for publication in July, 1988 and 
received the report and recommendations of the Task 
Force on Culture Collections. 


26 


Advanced Industrial Materials 


Public Awareness of Science and Technology 
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The Ministry chairs an Interdepartmental Working 
Group on Advanced Industrial Materials, which directed 
its attention to developing a strategy for federal 
investments in advanced materials R&D. The Ministry 
continued to collect information on advanced materials 
activities in Canada to support its policy work and for 
inclusion in a national sourcebook to be published in fiscal 
year 1988-89. 


In adopting InnovAction, the Canadian Strategy for 
Science and Technology, ministers emphasized that the 
success of a national approach to S&T will depend 
significantly on shifts in the Canadian cultural outlook. 
Canadians must begin to take pride in national scientific 
and technological achievements. They must become more 
informed on S&T issues and should be encouraged to 
take part in the debate and decision-making involved in 
their resolution. Finally, young Canadians must be made 
aware of the importance of science and technology — 
both to their own futures and to the future of this 
country. 


At the National Conference on Technology and 
Innovation, the Minister of State (Science and 
Technology) announced that the government was 
launching a $10 million national effort to promote public 
awareness and foster the development of a more science- 
oriented culture in Canada. The Public Awareness 
Campaign and the Science Culture Canada program are 
the main components of this effort. 


Public Awareness Campaign 


Science Culture Canada 
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The Public Awareness Campaign is a long-term national 
effort that involves governments, industry, educators and 
others in initiatives to raise public awareness of science 
and technology. Planning and development of the public 
awareness Campaign was conducted during 1987-88 in 
consultation with the National Advisory Board on 
Science and Technology, the Council of Science and 
Technology Ministers, non-governmental organizations 
with interests in science and technology and science-based 
federal departments and agencies. A Public Awareness 
Campaign secretariat within MOSST was established to 
administer and co-ordinate major campaign initiatives 
scheduled to begin in the summer of 1988, including a 
national advertising campaign, a travelling exhibit and 
informational pamphlet. 


Science Culture Canada (SCC) is a $2.5 million program 
which provides funding for projects and activities across 
the country to increase public awareness of science and 
technology. It was launched by the Minister of State 
(Science and Technology) in February, 1988. SCC was 
developed by restructuring the former Public Awareness 
Program for Science and Technology to include a new 
youth science component and augmenting its annual 
budget by $1 million. 


Science Culture Canada is administered by the 
Department of Supply and Services under the direction of 
a Management Committee chaired by the Ministry of 
State for Science and Technology. Applications for 
funding are judged by an Evaluation Committee of 
representatives from outside government with experience 
in promoting public awareness of science and technology. 
In 1987-88, Ministers responsible for science and 
technology agreed that the provinces and territories would 
participate in Science Culture Canada by nominating 
representatives as potential members of the program’s 
Evaluation Committee. 


In 1987-88, two competitions for funding were held under 
the Public Awareness Program for Science and 
Technology (April and October 1987). In all, 269 
proposals were received with requests for funding of more 
than $10 million. Of that number, 46 were accepted, with 
a total amount awarded of almost $1.5 million. 


Canadian Space Program 
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Space R&D activities are undertaken by several 
departments and agencies of the federal government. 
These activities are coordinated by the Interdepartmental 
Committee on Space (ICS), which is chaired by MOSST 
and reports to the Minister of State for Science and 
Technology. Policy guidance and funding allocations are 
provided by Cabinet as a result of the regular Space Plan 
submissions of the Minister. 


The Canadian Space Program has three fundamental 
objectives: 


a)  toensure that the potential of space technology for 
practical applications to meet Canadian needs is 
fully developed; 


b) to encourage the development of competitive space 
industries; and 


c) toensure that Canada maintains a position of 
excellence in the world-wide scientific exploration of 
space. 


Coordination of the elements of the 1986 Space Plan 
continued during the 1987-88 fiscal year. The elements of 
the plan are the Canadian contribution to the 
International Space Station Program led by the U.S., a 
commercial mobile communications satellite system 
(MSAT), and planning for a remote sensing satellite for 
resource monitoring and navigation (RADARSAT). 
Other programs such as the space science program, the 
astronaut program and ongoing development programs 
were continued. 


In cooperation with the Transition Team established in 
the previous year, the Ministry continued work on the 
development of a proposal for the new Canadian Space 
Agency for consideration and approval of the government. 
In addition, the Ministry assisted the Privy Council 
Office and the Department of Justice in the preparation 
of legislation which would be necessary to implement this 
proposal. 


International Cooperation in Space 
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Cooperation with foreign partners in space activities, 
whether on a bilateral basis (e.g., with the U.S.A.) or on 
a multilateral basis (e.g., with the European Space 
Agency), is an integral part of Canadian space policy. 
All the government’s major space projects have been 
conducted jointly with other nations. This cooperation has 
permitted Canada to pursue its objectives in space at 
reduced costs and has provided access to important 
technology. This international involvement in space has 
also become a significant element of Canada’s foreign 
policy as space activities gain in international 
significance, and trade in space-related projects increases 
at a rapid pace. 


Significant progress was achieved during the 1987-88 
fiscal year on the detailed agreements concerning the 
terms and conditions for Canada’s participation in the 
U.S.-led International Space Station. Signing of the 
agreement is expected in the next fiscal year. These 
negotiations, led by the Department of External Affairs 
for the Intergovernmental Agreement and by MOSST for 
the implementing Memorandum of Understanding, were 
ongoing at year-end. Canada’s role will be to build the 
Mobile Servicing System (MSS) and to take an active 
part in managing this facility after the Space Station 
becomes operational in the mid-1990s. The MSS will aid 
in the assembly and maintenance of the station, moving 
equipment and supplies, deploying and retrieving 
satellites, supporting astronauts in their activities, and 
servicing instruments and other payloads attached to the 
station. In addition, Canada will undertake a User 
Development Program to assist Canadian industry to 
capture a share of the large market predicted for new 
materials produced in space. 


As a result of our agreement with the European Space 
Agency (ESA), Canada continued in two of its optional 
programs: ERS-1 (remote sensing program) and Olympus 
(communications satellite program). Negotiations were 
begun to renew our agreement with ESA, which expires 
December 31, 1988. 


International S&T Activities 
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One of MOSST?’s roles is to provide policy co-ordination 
and advice to sustain and encourage beneficial 
international cooperation with foreign partners in a 
bilateral and multilateral context. International co- 
operation is carried out under the auspices of bilateral 
science and technology arrangements, which now number 
approximately 200. As well, Canada is involved in 
government-to-government Science and Technology 
agreements and Exchanges of Letters with the United 
Kingdom, Germany, France, the European Communities, 
Belgium, Japan and Norway. 


In 1987-88, the Ministry participated in formal 
discussions with the governments of the United Kingdom, 
Germany, Japan, France, and the European Communities 
and participated in preliminary discussions with other 
nations with which we share Science and and Technology 
Agreements. As a result, most of the agreements now 
reflect the priorities established under InnovAction, the 
Canadian Strategy for Science and Technology. As well, 
discussions to extend the range of cooperation with the 
European Communities were initiated. In November of 
1987, MOSST participated in the first series of 
discussions with Norway regarding science and 
technology collaboration under an Exchange of Letters 
signed the previous year. 


In cooperation with the Department of External Affairs, 
MOSST initiated and will co-fund a Canada-Japan study 
of the complementarity of our science and technology 
infrastructure and interests. This study, commissioned by 
the Prime Ministers of both countries, is being co- 
ordinated by the Science Council of Canada. The results 
of the study are expected to be published in mid-1989. 


In October of 1987, the Minister of State (Science and 
Technology) participated in the OECD Ministerial 
meeting of the Committee for Scientific and 
Technological Policy and was instrumental in laying the 
groundwork for an OECD General Framework of 
Common principles for International Cooperation in 
Science and Technology. Negotiations to conclude the 
Framework were successfully completed in March of 
1988. The Minister of State (Science and Technology) 
also visited Germany and Norway in the summer of 1987. 
Other missions by senior MOSST officials included visits 
to Finland, the Netherlands and Spain. 


32 


MOSST received several delegations at the official and 
ministerial levels during 1987-1988, including meetings 
with the Prime Minister of Japan, the United States, 
Indonesia, the European Economic Community, New 
Zealand and the United Kingdom. The Ministry also 
maintained an involvement in many major programs with 
the Department of External Affairs, the North Atlantic 
Treaty Organization (NATO) Science Committee and 
the International Institute for Applied Systems Analysis 
(IIASA). 


A growing concern is the need to encourage Canadian 
small and medium-sized enterprises (SMEs) in the 
international marketplace. One response by MOSST has 
been the establishment of a service program called 
Technology Entrepreneurs to assist SMEs in determining 
their technology needs and opportunities. The intent of 
the program would be to assist SMEs in defining their 
business needs, locating new technology and putting it 
into use. Approval of this program and its implementation 
are expected in the coming year. 


An existing complementary program is the Technology 
Inflow Program, run by the Department of External 
Affairs. It was launched in January, 1986, as a modest 
effort to help SMEs acquire new or improved products, 
processes and services. On the recommendation of 
MOSST, and with the concurrence of the National 
Advisory Board on Science and Technology, funding for 
the program was increased in July, 1987 by $12.3 million 
over four years as part of the InnovAction program. 


In 1987-88, MOSST participated in several multilateral 
conferences which took place in Canada, including the 
Francophonie Summit and the Commonwealth Heads of 
Government meeting. The Ministry also took part in © 
preparations for the Economic Summit. 


Publications 


33 


In 1987-88, the Ministry released the following 
publications: 


Ministry of State for Science and Technology Annual 
Report 1986-87 


Report on the organization and activities of the Ministry 
from April 1, 1986 to March 31, 1987. (Bilingual) 


National Conference on Technology and Innovation — 
Discussion Papers 


Five discussion papers were published for the conference: 
Canada in the World: The Competitive Challenge; 
Technological Change and Innovation in Canada: A Call 
for Action; Forging Our Future; The Changed World 
Economy; Educating for Technology and Innovation: A 
Canadian Report Card. (Bilingual) 


National Conference on Technology and Innovation — 
Proceedings 


A record of the National Conference proceedings 
including speeches from the Prime Minister, the two 
federal Ministers responsible for science and technology 
and Canadian business leaders. Also includes workshop 
introductions and summary reports, a description of the 
exhibit hall, and a list of participants. (Bilingual) 


Canada in Space: 25 Years and Counting — Brochure 
and Poster 


To commemorate Canada’s 25th anniversary in space, the 
federal government commissioned a painting that would 
portray Canada’s history of space achievements. The 
painting is reproduced in the poster and the brochure 
which includes a written summary of Canada’s history in 
space. (Bilingual) 


InnovAction: The Federal Microelectronics Strategy 


This booklet summarizes the Federal Microelectronics 
Strategy, the four-year $90 million program designed to 
increase the capabilities of Canadian industry in the 
development and application of the microelectronics 
technologies that are at the heart of today’s industrial and 
technological revolution. (Bilingual) 
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InnovAction: Canadian Manufacturing Advanced 
Technology Exchange (CAN-MATE) 


This booklet describes the objectives and organization of 
the Canadian Advanced Manufacturing Technology 
Exchange (CAN-MATE), a government-industry 
initiative launched in July, 1987 to help Canadian 
manufacturers apply advanced technologies to production 
and processing in all industries. (Bilingual) 


University Research in Canada 


Prepared for the National Forum on Post-Secondary 
Education, held in Saskatoon in October, 1987, this 
background paper: provided an overview of university 
research and highly qualified personnel in Canada; 
discussed the emerging role of universities in the transfer 
of knowledge, technology and expertise; and identified 
issues for the future. (Bilingual) 


Discussion Paper on Canada’s Research and 
Development Effort 


This paper was presented by the Council of Science and 
Technology Ministers to the Annual Conference of First 
Ministers held November 26-27, 1987. It highlights a 
number of well documented issues, notes the implications 
of significant increases of expenditures in R&D and sets 
out certain actions which the Council views as pressing if 
Canada is to be effective in achieving its economic, social 
and regional goals. (Bilingual) 


Summary of Expenditures 1987-88 


Financial Summary 
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1987-88 1986-87 

($ 000) ($ 000) 
Personnel 10,093 WANS 
Goods and Services WeSol 4051 
Capital 1,350 643 
Grants and Contributions Vet LO 3,899 
TOTAL 30,600 16,406 
Person-Years aS 147 
Details of Grants and Contributions 

1987-88 1986-87 

($) ($) 

Grants 
Canada-Quebec Sis Oo na lV as: 1,213,568 
Canada-B.C. 973,027 491,138 
National Organizations 1,500,000 
Contributions 
ESA* 4,000,000 2,194,000 
E@PP 01 ESA 1,800,000 
TOTAL i 76,2059 -3,898, 706 


Increase 


($ 000) 


2,280 
3,330 

707 
Tod. 


14,194 
26 


Increase 


($) 


2,289,610 
481,889 
1,500,000 


1,806,000 
1,800,000 


7,877,499 


% 


189 
98 


82 


202 


* European Space Agency 


** Earth Observation Preparatory Program 
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Explanation of Changes 


Total expenditures for 1987-88 increased by $14.2 million or 87% from the previous year, reflecting major increases in 
expenditures on grants and contributions, capital, goods and services, and personnel. 


The 1987-88 grants and contributions expenditures are $7.9 million or 202% higher than the 1986-87 grants and 
contributions expenditures. This is due primarily to the following: an increase of $2.3 million or 189% in grants for new 
projects in accordance with the Canada-Quebec Subsidiary Agreement on Science and Technology; an increase of $0.5 
million or 98% in grants to meet commitments to the Canada-British Columbia Subsidiary Agreement; an increase of 
$3.6 million or 164% in Canada’s contributions to projects undertaken by the European Space Agency; and a new grant 
program of $1.5 million to match private sector contributions to the Canadian Institute for Advanced Research. 


Additional increases include: an increase of $3.3 million or 82% in goods and services costs, including $1.4 million for the 
National Conference on Technology and Innovation and $0.9 million to the Canadian Space Agency Transition Team; an 
increase of $2.3 million or 29% in personnel costs with a corresponding increase of 26 person years to support the 
Ministry’s enhanced mandate; and an increase of $0.7 million or 110% in capital expenditures associated with the 
implementation of an office automation system. 


36 


Ten eta) + tml gs iv 

: iain te eet 
suk Ph ay Sharaseeys * Banta a meeenny y, 
capi i Sone sey ‘ 


OG air hd Beppe 
cy is sfane 
Oetp phe, 


StI > og 


eer at 


é 
> A- ; : ia 
ee ee ae ee eee — er seal eed 
» 


i 7 
ig) Woe guess be tuoquenyan BepPergsy 


te a | 


uy cog ) MoM Wye, 
i] re | eget eon ei If @ gules’ neo 7 | aye" rite pareene be Gs pacerairitnd ie gen 
| ue 4 eetoomres ws \ -\aetea Cpe Sig - os bugis (ibe ser ietudenag epee Ge uy 
. is Wag rodnaiie Gs ree Se Wer metiee: oe TV OUe wo Sy Or ed) oe cog PA at a 
eee wouy teak a pr Coys re Ate sree o aecpurpelits oY | jwuneteCU AL Oa onypod > Lvitece abel 4 
epee enrees seme yee PERELOLIRN' D eepraiiec nN Ge YEE AE BN, SAD 2 ppt seh apa — 


' 
- 
“te ion dg et 7 uu went cue 
ie ia ME ila tou gye Pbcaee sar sore Ll ale 
recone, Vi oF 18 GE fe GE Ge penne popes be 
a . co. nab 7 fo War portrs WaGlece quite 7. crges Qe | cgUES CHUN T-<Chngpe HMM, pie svat 
PES YE ReetgT Oot On eer te oc tacts Hoe ba aSNNNeaT Be ore ee eT 
ao POR ATONE BF Ae pacurous ty Coa jpnpece ty ee arm e365 b 106 bea 


: Ge i-{ Bal “riretep oop AI 


4 

Ls ee ; 

ran : 

i u Me 7 7 
Bite 0 lee: 


6€ 


‘anbiynvaing op sula}sAs UN,p UONLI][eISUT,| B SOOT] ‘SUOTIeSTTIqoWWT US QOT ‘d OTT WOs ‘UOT][IU /*Q Op JUSWAssIO1NI¥ 

uN 19 {oJ91SIUTUI Np I3Je[9 Jepuew ne indde Jaj}91d op ulye sauuossod-soguue 97 Op UOT}eJUSIUSNe oUN,p gudedUIODR 
‘Tauuosiad ap sinoo ud QOT ‘d 6Z Os ‘suOTT[IW ¢‘Z op JUdTHASsIOJONR UN ‘uOT}IsSUeI} Op odInbq Uos Inod suuaIpeued 
gjeneds soussy,| & UOT[IU 6‘Q 19 ‘UOTBAOUUT,| 19 DIZOJOUYIE} BI INs s[eUOT}eU BdUDIQJUOD ke] Inod sg][v JOS UOTTIW p*] 
JUOp ‘SddIAJas 19 sudIg UD COT “d 7g Hos ‘sUOTTIW ¢*¢ Op JUSUOSSIOIOOR UN :JUSUUDIdUIOD SUOI}E]UDUISNe S3I{Ne So] 


‘QQOUBAR DYOIOYOII Op UsIpeUvd JNINsUT,] Inod uoNeiop op galJd JJOJJa,| Jo[e39,p yowsod Inb uolpiuw ¢*] 
dp UOTJUSAQNS d]TJaANOU 9UN 39 ‘auUdEdoINa seeds doUDBY,| 99Av SjuIOfUuOD sjafoid sop Inod QOT ‘d POI Mos ‘suoT[IW 9°¢ 
dp JUDUTassIOINNv UN ‘onbiuUR Ig dIQUIO[OD-epeUD 9}U9}U9,] Op dIpvd 9] SUP COT ‘d B6 NOS ‘UOTT[IUI ¢‘Q Op JUSWASsIOINNR 
UN ‘aIZOTOUYII} LI 19 S9OUDIOS So] INS D9QoN~)-epeUR. 93U9}U9,| Op aIpeo 9] suep sjofoid xnvoANOU op & sUOTJUDAQqnS 

Ud OOT ‘d 68 HOS sUOTT[IU ¢‘7 Op JUDWASsIOJOOR UN ‘IsUIe JVIed9I 9s UOT]LJUSUIBNe 9319D “1861-9861 910I10X9,| & Woddes 
Jed QO] ‘d ZOZ Op UONeIUSWIZNe oUN HOS ‘sIL[[OP OP SUOTI[IW 6°, SP 919 1UO SUOTINQII]UOD 19 SUOTIUDAQNS S23] 8861-L86I1 UA 


8e 


‘[ouuosiod np anb Isure ‘saorasas 39 


suaiq sop ‘[eyIdeo np ‘suolngisyU0d 39 suOTUDAQns sop oIIdeyo ne Juassteredde sasuadap op sjuswassiosooR sa] ‘oyUapg09Id 


cO0¢ 


c8 


86 
681 


% 


Sl 
Z8 


c0¢ 
Oll 
c8 
6¢ 


% 


667 ZZ8 2 


000 008 | 
000 908 | 


000 00S | 
688 187 
OlL9 68¢ ¢ 


9¢ 
vel vl 


JERSE 
LOZ 

OE € 
O8¢c¢ 


uonejuowbny 2861-9861 


902 868E SOC Q9ZL II 
00 008 | 
000 v6 ¢ 000000 Fr 
000 00S | 
Sel L6r 1c0 €L6 
89SElcl S81 0S 
8861-Z86L 
Lvl eLl 
90V 91 009 0€ 
668 € QZEEL 
ev9g OSE | 
LSO L8e Z 
Clsl €60 OL 


(suejJOp ap sJsijjiw us) 


uonejuewbny 2861-9861 


8861-2861 


aguue,| e yoddei sed Qo] ‘d 1g Mos sie][op op suoljiw Zp] op NusWsNe & Bg61-L86| Inod sasuadap sop [v10} 9T 


syUsWesuvYD Sap UOTeITdxy 
d1I9], BP] 9p UOT}eAIOSQO.p os10}eIedgId SWIWILIBOIg y% 


suusgdoine seeds souasy , 


WLOL 


««VSA.1 9P LOdd 
xdSV 


suol}nqjUu0y 


sejeuoljeu suoijesiuebic 
‘G-"O-BpeueD 
oaqentd-epeuey) 


SUOI}USAGNS 


($) Suol}nqijUOD Je SUOHJUBANS Sap s}le}9q 


SQ@UUOSJOd-SasUUY 

AWLOL 

SUOIINGI4JUOD 18 SUOI]JUSAGNS 
jeudeo 


SODIAIOS 19 SUaIG 
$IJOO}}F 


sJalOUeUl} S}2}3 


S86I-L86I Sosuedap sop o1leuIWIOS 


‘NZUT[IG UOTIIPA ‘SUOIZOI so] 1o}1JOId o11eJ US 

12 XNBIOOS ‘saNbIWMOUOD s}Ngq sas SIPUIO}}e INIA BPeULD 9] 
Is Joydope.p 1UdTIN }10JO [IasUOD 9] nb sainsoul saule}s99 
asodoid 39 G-Y op 2121}eUl Ua sosuddap op SoAT}VOTJIUBIS 
SUOTILJUSWISNe Sap 99}10d ve] SAgToI ‘sag}UdUINOOp 

udIq SUOT]SONb sosnoIQWIOU dp sUSI[NOS JUDUINIOP 9D 
“L861 SIQUIOAOU 17 19 9Z SO] SONU} SOIISIUTU SIOTWIOIg Sap 
g]jonuue soUdJOJUOD FP] IP SIO] 9]UNsg1d B SISO[OUYDI} P| 
IP 19 SIOUDIOS SOP SOI}SIUIW Sap [I9sUOD 9] onb uswINI0g 


juowmoddojaaap ap 32 9yd190490I 
OP F191VVUI Ud UIIPBULD J10JJa,| INS JIQVdT[dx9 JUsWINIOG 


‘onsuryiq 

uOI}IPY ‘INynj 9] Inod suorsonb sosjne.p sagfes 19 I1IeJ 
-IIOABS NP 39 SIZOTOUYD9} B] Op ‘sdoURSsTeUUOD Sop WoJsue 
9] SUBP SOJISIOATUN Sop JUSBIOWID 9[QI Np o}1e1] ‘epeueD 

ne otjiyenb souj jouuossed np jo sie}ISJOATUN 9YdIBYOOI 

ev] op ndsode un ouuop jUSWINDOp 99 ‘1 86] 91Q0190 US 
UOOJLYSES & Naty] no v Inb slTepuodes-}sod jUSWIOUBIOSUD | 
Ins [euoneu onboljo> np sped 3] suep s1edoig 


BpeUB) NE IITEPISIOATUN JYIIIYIII BT 


‘ONSUTIIG UONIPY ‘SdlJ]sNpul soy sojnoy 

sUep UOIEWIOJSURI] BT B39 UOTONpold eI B oJUIOd op 
sonbruyse} sop sonbiydde e suatipeues sjuroliqey sol elopre 
Inb / 36] 3][INf US o1TsNpUL,| 19 JUOWOUIOANOS 9] Jed 
JUIUID}UIOfUOS 9990UR] ATILITIUI (A LWW-NVQO) SusIpeueo 
SIOLINJOVJNULU 91}U9 9}UIOd ap sanbiuyse} op sosueyog,p 
91]U9D Np UOT esTUBZIO,| 19 SJIIOOL[QO Soy] INS JOIATT 


(ALVIACNYVQ) Suotpeues sidlinjovjnueUl 3.1juU0 
9ju10d ap sanbruyda} ap sesuvysa,.p 91j3UaD :uoljdVAouuT 


Le 


‘ansuljiq uoTIpY ‘sinof sou 

ap onbiZojouyos} 49 a][a1I}SNPUI UOTNIOAII eB] Sp Ind09 ne 
quos Inb onbiuos}99[9-0101W sorsojouyse} sop uorjeorydde | 
yo uowsddojoagp 3] suBp oUUSIpeUed dII]snpUul | 

op g0eded vB] 91}J0INNB B 9}SISUOD JOfqo.| JUOP ‘sie][Op 

OP SUOT[IW 06 Op 1NOd ne ‘suv s1}enb op sporsed oun 

Inod 1]q¥19 swWUeIZOId ‘onbiu0s99[9-OJ0IW Op 9191} BU Ud 
JeJgpoy 919918.NS e] QUINSOI UD dJUNSQId DINYDOIQ 91190) 


anbiu0.1399]9 
-O1DIUL IP 319IVVUI UD I[VIIPIJ 9199}81}C BY] :UOTJIWAOUUT 


‘onsuljiq UONIpY “soedsa,] suep ouustpeuro 

dI10}SIY | Op QUINSOI UN JUdTJUOD Inb sInYyooJq ev] sup 

19 OYoJe,| suep yinposdos yso nevs]qe} a] ‘a0edso,] suep 
sked np suonesieas soy JueSesj01 Nvajqe} UN 9puRWIWIOD 
B USIPCULS JUSWISUJOANOS 9] ‘a0uvdsa,| suUBp epeuRD Np 
991]U9,| SP IIIVSIOATUUR SUIQINDUIO-}BUIA 9] 101Q9]99 INOg 


dYyIJe 39 sINydo01g — yngap uNn.nb 
3S9,U 99 39 ““ayeIjeds aduUatIedxa,p sue C7 :epeuRD NY 


‘onsuryiq uonIpY 

‘sjuedionied sop 93s1] e] 19 UONIsodxa,| op uoNdisosop 

oun ‘saileuWos sj1odde1 sap 39 ssarja}e xne suoT}oONpojUI 
$9 JUIWII] V9 JUDTJUOD [J ‘SoUUdIPeULd sosIidelUa.p 
SOPAUI SJULIBIIIP SOP 19 SIBO[OUYSIT L] Op 19 SODUSIOS 

Sop S9BIVYO XNVIOPIJ SOIJSTUIW XNOP Sop ‘OI]SIUIW JOTWOIg 
NP SUOTINIOT[e so] JUDWIITeS9 JUdT]UOD Inb s[euoT}eU 
QOUSIDJUOD L] SP SUOTIVIOQI[Ip sop Npuss s1dWIOD 


npusi 33dwi07y 
— UWONVAOUUL | 39 BIZO[OUYII} BI ANS a[VUOTVU 9dUdIIJUOD 


‘ONZUI[IG UONIPY ‘UdIPeULd UPIIG 9] :UOI}BAOUUT] Ip 39 
d1ZO[OUYDE} BI 9p ONA Ud JoUBIOSUY ‘19 ‘oTeIPUOW aTUIOU0D9 
g]Joanou vy ‘itusaev aJjou Joiedoig ‘uonesiiqow vy ev jedde 

UN :VpeUued Ne UOT}PAOUUT,| 19 oNbIZo;oOuYse} seid01d 9] 
‘JQNedWOd Tap 9] :opuoul 9] suUBp ePeULD JT ‘a0UdI9JUOD 
eR] Inod sorjqnd 939 1UO [Ieaes] op syuowNdop bulD 


[feavs) op syueumns0p 
— UOIVAOUUL, 39 JIZO[OUYII} BI INS d[VUOTVU 9dUdI9JUOD 


‘onsulyiq 


UONIPA “L861 SIVW O€ 9] 19 O86T [Aw wo] 9] 94}U9 
dIQISIUTJA, NP S9}TATIOR sa] Jo UOT}esTUeIO,| Ins JIoddey 


L861-986 [onuue j10ddey — aisojouyse |, 
Bl 8P 39 SIDUIIIC Sap 9d1VYd 3¥IG,P I1IISTUTIA 


:s]UBAINS 
sjUoWINOOp S92] J1IQnd v O1QISTUTTA 2] ‘886I-L861 UA 


9€ 


suoneorqnd 


‘anbruouos9 

JOUIWOS np sjneiedgid xne odionsed yuowales9 

B SIQISIUIPY OT ‘YI[VOMUOWIWOD Np JUsUTBUIOANOS 

op sJoyd sop uoIUNd ev] 19 stUOYdooURI B] Ap JOWIWIOS sa] 
SoijNe 91}Ud “epeURD Nv sonudy so[e19}e[ [NU sxoUdIIJFUOD 
sinaisnid ev gdionsed & LSAW I ‘8861-L861 Ud 


‘uOTOYWaAouu] sueIs01d np uoleordde ua ‘sue p 
9p spoligd oun Ins siv|jop op suo €‘7 1 Op L86T IILINf 
Ud S99} UIUISNL 939 JUO SOWIWILIZOId Ne sagIOBSUOD SOLOS 

So] ‘SISOTOUYIE} BI 9p 19 sdoUDdIOS Sop [vUOT}eU JIVeI[NSUOD 
[lIasuoD np indde | daav 19 “TE SAI Np uolNepueutuooes 
RB] ING “S9JONJUIB NO XNVIANOU SddIAJOS Sop 

32 s9p9o0id sap ‘s}inpoid sop ssonboe & AI $9] Japre.p 
ONA UD d}SOPOU 1JOJJo UN.P SWIOJ snos 986] JoTAUeL 

Ud JOUR] 949 & [J SOINSII9}X9 SoITeJJY Sop oJQ}sIUIU 9] Jed 
91}SsIuIUIpe 3so INb ‘anbisojouyse} jJodde,p swiuiesi301g 
gjedde ‘juvjsixo oiejuoura|duroo owiuiesZ01d un v A I] 


‘JUSTIA Inb o9UUR,] Op SINOD Nv JUONIDAIJO,s oWIUIeIZOId 

Np IANO Ud ISTU BT 19 UOTJeQoIdde_| onb 99 v pud}}¥,s 
UC ‘UOT voT[dde ud 917}0W P| B 39 D][9ANOU dIZO[OUYDI} 

Bl JIIANODIP & ‘XNVIDIOWIUWIOD sUIOSaq SIN] JIUTEp & AWd 
so] Jopre.p yofqo nod e swweisold aT ‘anbigzojouyoe} 
uvld nv SUOISBdDO Sd] 19 SUIOSO SINd| JOUTWIIO}Op 

& AWd $9] Jopie.p ulye ‘orsojouyse} us sinousidenuq 
gjodde soorasos op owweIZ01d uN,p JUdWASsI[qQeI9,] 919 

® LSAW 2 Jed o1usnoj osuodas sup) ‘[euoNeUIDUI 9yoIeU 
ne Jonbe}}e,s & epeued np (qd) sestidosus souuaAoul 
19 soyjod sa] JoseINoUd,p 9}ISsad9U PI So dOULIIOdUIT,p 
snjd uo snjd op pusid nb uonednosogid ous, 


‘sonbijdde sauiaisXs sap askyeur.] inod 

[BuO eUIOIUT ININSUT | 19 (NV.LO) PION-onbyuepiy,| 

op de] Np uO esIUeSIO,| op onbiyMUeIOs o41WI0D 

9] ‘SOINSII9IXS SOMVJJY SOP 219}SIUIW 9] SOAR 9INBIOAUD,p 
soumuessoid sop usiq e& uoNnedionied oun nusyureul 

ISSNe & I1QISIUIJ] 9'T “TUP)-ouNeAOY Np jo opuryaz 
-9]]2ANON BT op ‘auusgdoins onbiwou0ss ayneuNUIWOD Pe] 
op “dISQUOPUT,| 9p ‘sIU()-s}¥1q Sop sjuRjUDSoIdo1 sop doAe 
‘uoder np oJ]SIUIU JoIWAIg 9] 99Av SUOTUNI sap 910d WO 
B INb 99 “g6I-L86I IP SINOD N& S[d1J9}SIUIU 49 S[IIOIJJO 
sioryed xne suonesgjap sinoisnyd t[lonooe & [SAW 27 


ce 


‘ousedsq ud 9 seg-skeg xne ‘opuriuly 

Ud SOJISIA SOP 91J0dWI0d JUO [SAW Np sinotisdns 
$1Uv}USSgIdo1 sop Jed sogUdUT SUOISSIU SoI]Ne.q 

‘L861 9p 919, SP SINOD Nv 9B9AIJON] UD 9 DUBPWII[V 

Ud NPUII JUSWTITeSO 4S9,S (DISOJOUYIOT 19 sddUdIOS) 
181q.P SIISIUIUWI OT *QQ6] SIVWI Ud SQd0dNS dp sagUUOINOD 
919 1UO dIPeD 9] DINJOUOD ap 9NA Ud sUOT}eIDOZOU 

SOT ‘SISO[OUYIE} Ud 39 s9dUDIOS UD UOT}eIJOd009 

PR] Op OUIeWOp 2] sUePp FYQDO,] Op shed xne sajqvorjdde 
suNnWIWOd sodisulid op [e19Uas SIPeD UN.p JUDWASsSI][qQvI19,| 
B allo} vIedoid [leAes) Nv 9NQIIUOD B [I ‘Gqoda.I 

op enbisojouyse} 30 onbiymuaros anbiyijod ev] ap ay1Wog 
NP I[II9}sIUTW UOTUNDI e] B odionJed e (s1Z0jouYyoa | 
12 SOOUSIOS) 1214p WISIUIW 9] ‘7, 86] 91Q0190 Uq 


6861 
d9UUB,| IP NoI]IwW nv sgI[qnd jUsI0s opnja,| op s}evi[Nso1 


so] onb 90 & pud}je,s UG “epeUeD Np saouaIDs sap [IasuoD 
9] Jed oguUOp1009 38a ‘sked xnop sop saistur siaTuIoId 
So] Jed ogpuewU0d ‘uolsenb ua apnja,q ‘a1Zojouyse) op 
32 SOOUSIOS Op 9191}BUI UD $}9191UI SOU Op 19 oINJONIYSeIJUT 
91}0U Op 9}11eJUsUIg[dWIOD eB] Ins Uoder-epeuRD 

apNi9 SUN BIZDULUTJ-09 }9 JOUR] B LSAW 2] ‘sosnari9}xo 
SOITVJJY SOP 919]SIUIW 9] DAB UOT} VIOGET]OO UW 


‘ajuapgogid sguue.| & 9}U0UIDI din} eUsIS 

B] JUOP So1}}9] op osuLYO9 UN,p NjI9A Ud ‘aIZo;ouYoe} US 

}9 SIOUSIOS UA UONVIOGEI[OS L] JULUIIOUOD BBIAION PI OOAR 
SUOISSNOSIP Op 9119s sIgIWIOId Be] ev odionsed & LSAW e 
‘L861 21QuisAoU UY ‘souUd9dOINA sojNeUNUIUIOD sa] O9Ae 
UOI]V1OgeI[OO BI op 991J0d v] 21PUd}9,p aNA Ud SUOISSNOSIpP 
Sop Q0J0WIe JUSUaTeS9 & UO ‘snjd oq “aIZO;OUYDE} op 39 
SIOUSIOS OP JIIIJLUI US DUUSIPLULD 9199} e1]S ‘UOT}OWAOUUT 
Inod satjqei9 soqio1sd sa] yUeUDIUTeUT JUD}Q1JO1 

spiosoe sap yednyd e] onb ejao yno} op aqnsou [[ “epeued 
9] 99AP VIZOJOUYII} Op Jd SdOUDIOS ap d19T}BUI UD SpIODN 
sop njouos efgp yuo inb sked sasjne.p doar sameurunoid 
SUOISSNOSIP Sop & 9dlonjsed jUdWa[eB9 k [I ‘sauUdadoine 
SQINVUNUWIWOD sop 19 9OURIY eR] op ‘uoder np ‘auseWIZ|TV,] 
Op ‘TUp)-oUINeAOY Np s}UDWIAUIOANOS So] DdAk SOTJOTOIJJO 
SuOIssnosIp sop eB gdionied v osQqsIUTA| 2] ‘8861-1861 UA 


VE 


‘OSQAION LI 30 uoder 9] ‘anbisjog ey] ‘souusgdoine 
SOINVUNUIWIOD soy ‘soURI PR] SOUSeWIOT[V,] ‘Up -owNneAOY 
9] SOAR $91]}9| Op SosuLYd Sop B.Nb Isure ‘aISo[ouYyde} op 
19 SOOUDSIOS SP O19I}LU Ud JUSWIOUIOANOS & JUSUTOUIOANOS 
OP Spl0d9¥ sop B JUSWIOT[eS9 adioljied epeuryd 7 ‘007 

OP SUOIIAUD XNB ONS ds SIQWIOU J] JUOP 39 dIZOTOUYIe} 

BR] OP 19 SAOUDIOS SOp SUIBUOP 9] SUP sNTOUOD xneJ9}e]Iq 
SP1ODO¥.P NIIOA UD ISI[VII 9S B[BUOT} eUIDJUI UOT}VI9dO09 
BT ‘XNvI9}e[N[NW 19 XNvIO}eIIq splooe,.p udsAoUI Ne 
SI9BULII SolvUd}Ied Sap ddAv SSNONJONIJ 9[VUOT}eUIOJUI 
uor}e19d009 ouN J9}10sns op onb Isule JtuaUIeU ap 

ONA UD S[I9SsUOd sop JoUUOPp v 19 sonbijI[od sop uoNeUIps009 
Rl JOINSse B O1SISUDD [SAW Np sojol sop un,T 


"886 2IQUIZD9p [€ 9] UOTeIIdxo B yUDTA INb 30 ASV, 99Ae 
SUOAR SNOU oNb 93U9}U9,] JOJOANOUdI Op ana Ud sastidosjUS 
919 1U0 SUOT]LIDOSOU Sd] ‘(SUOT}BOIUNUWIWOD Op $ozI][91 eS 
op swueis0id) sndwiA[Q,] 19 (UOT}D9p9e[9} Op owWWIeIZOId) 
I-SUYaA,] :X10yo ne yWresjjo a]Ja,nb sowuress01d 

sop xnop v odionied e epeurs 2] ‘(qSvy) suusedoine 
geneds s0UudsV | 990A 9}U9}U9 UOS op o}INs BI V 


‘a0edsa | 

suep sgnbiiqej xnvli9}eW xneoanou sop odionue gyoieu 
9}S8A Np ied oun IIJgNbuod ve sUUDIPeULd aIIsNpul | 
Jopie Inod s0edso,| op sjatjuajod sinojzestjIjn say ins 

9xe juouoddojsagp op owuwieiZ0id un a1ANe0 Ud eI}}OW 
epeued JI ‘d11NO U_ ‘UOI}e}s BI Op sojIjn sasivyo sosjne,p 
onb Isule s}usUWINJ}sUI.p UoT}eIedg PI 39 SoINeUOISE xNe 
SOQIJUOD SOY") SOP UOIIND9Xd,| ‘SozI]]O1eS sop UOT}VIOdNdII 
PR] 39 UOTIOALY,| ‘sain}IUIMO] op jo JUdUIOdINb9,p j10dsued} 9] 
aonb Isule uole}s Be] Op UdT}A1]U9,| 19 O8v}UOU 9] BIONTIORJ 
WSS 9 ‘0661 Soquue sop nal[IW ne sdIAJas Ud BIOS 
gjeneds uoneys ev] anbsio] uorjejojdxa uos e jUdUIDATIOR 
Jodionsed op 19 onbruyoe} oynpour 9] a1InIjsuod ap 9d1eYO 
BIOS EPCULD IT “Sd1IDJOXO,| Op UJ BT B JUdTeAINSINOd as 
‘pl0ooV | 9p UOTINDYXd | Ins 9]U9}Ud,p 9]090}01d np 3so Inb 
90 Inod ‘L SAW 2 Jed Jo ‘[eJUSWIOUIOANOZIOjUI PION, | 
ap 1s9 Inb 99 Inod ‘soINo119}X9 SOIeJJY SIP oJ9ISIUTU 9] 
Jed saguoul ‘suor}eI9089U Sad “JoIOURUTT sOIOIJOXe uTeYyoold 
NP SINOD NV JONIOIJJ9,S WVIAIP P1O99B,] Op oINyeUsIS 

BT ‘stUp)-s1e1q So] JUSsIIIp onb s[euoreusajul ajeneds 
UOT}e}S B[ Op sWIWIeIZOId nv sUUDIpeURS UOT edIONIed 

RB] Op SoU[epow soy Ins juvzI0d sal[relap sp10d0e 

S$] BYOno} Inb 99 Inod gg61-L86I OP JaIoUeUT] 9O1019x9,] 
dP SINOD N¥ SOSI[VI1 919 JUO safqviogidde soi801d saq 


tt 


L-S op 2491} 8Ul Ud Sa_BUOT}VUIIJUT S9}TATIIIV SIT 


‘opides owyyAr 

UN B YOIDIL.S S9XOUUOD s}INpold ap ddIAUIUIOD 9] 19 
sourysodu.p snjd us snjd op yuouuasd sareneds soqanoe 
So] J¥d ‘o1g8ues39 onbiy[od es ap spiod ap juswis9 

NUSAIP JUSUII|eSQ so [eIyeds QUTeWOp 9] sURP epeURD 9] 
onof anb [euOr}eUJO}UI 9]QI oT “o1Zojouyoo} o}uUejJOduN oun 
B S008 JUBUUOP IN] Ud jno} ddedsoa,| ap n9}9as 9] suRp OxIJ 
31819,S [I.nb syrjoafgo so] ‘sjinp9s s}noo sop ke ‘asArnsinod 
op epeury ne stursiod & UOI}eOgRI[ON 9339) ‘sked 

SOIIN_P DAB JUIUIDJUIO[UOD sasI[va1 939 UO JUSOUIOANOS 
np xneneds sjofoid spuvid sa] sno] ‘suusrpeuro 

ajeneds onbryjod ey op ojuvs89,uI arsed yey ‘(auus9doino 
g[enjeds soussy | 99Av) o[819}e[N[NW No (stU-s}e1q So] 
SOAP) J[VIIILIIG SIQIULU Op }10s 99 anb ‘soyenjeds soyAnoe 
So] SUBP SJosUvI}D SolleUd}Ied Sop d0Av UOT}eI9d009 eT 


‘uontsodoid 

BR] 9JANO Ud 91}}0W Inod Joydope WeIpney [i,nb 

IO] B] Op UONeiOgeII,[ SUBp 9dI]SNF LI Op oIOIsTUTUT Ne 19 
9Alid [lasuoD np nesing nev opie uos 9}J0dde v asaqstul] 
9] ‘snjd 9q ‘uoneqoidde ya uswiexs snod juswousaAn03 
ne o9juasgid v [I,.nb ouusipeues ojeneds soussy o];oanou 
9UN.P UOI}N}I}suod 9p UOT}Isodoid oUN,p UOT}eI0qkI9,p 
[fWavl} UOs jINsINod 919}sTUTW 9] ‘o}UDpPg09I1d dQUUP,| 

pod ins ostwi uontsues} op odinbq,] 99A8 J190U09 oq 


‘juswoddojaagp op soururesZoid siaatp anb Isure 
SOINVUOIISE.P JUSWIOUIL.IIUS.p SUIWIeIBOIY 9] ‘sayeneds 
SOOUSIOS SOP SWIUILISOIg 9] SoT[a wed ‘sotainsinod 

JUOS 9S SOAT}LIPUI 91INe.G “(LVSUVAVY) vonesiaecu 

RB] 19 SADINOSSII SI] JO[QI]UOD B JURAIOS U01]99}9p99} 

op oupfayes UN.p UoNeorruRld e] 39 “(LWSIW) e[!qow 
ddIAJas 9] Inod 9}1[[91es Jed UOT BOIUNUIUIOD op [BIOJOWIUIOD 
9urg}sAs uN ‘stuy)-s}e1q Soy Jed 98IIIp seuoNeUsO\UI 
gjeneds uonejs el op owwies30id ne epeued np 
UOT]NQII}UOD BL] JUSWIWLJOU dQO[sUd ULId 9D ‘886[-L 861 
OP JOIOULUIJ IDIOIOX9,| OP SINOD nv dIAINsinod sd, 986] 
ua gououUe [erjeds uRld np sjUudUIgT9 Sop UOT}eUIPIO0N BT 


‘TeIpuow ued ne 
s0edso,| op onbiynuarios uolesojdxa,] suep x1oyo op 
sould oun duUdT}UIeW epeURDd 2] onb ajJos ud ate} = (9. 


19 ‘so]]o1jUsIINOUOD 
so[etjeds sorijsnpul.p juawaddojoaap 9] Jostioary = (q 


‘BPBULD NP SUIOSaQ So] JUOJsI}es INnb sonbiyesd 
suoneordde.p sul xne ajeneds a1gojouyoe} ev] ap 
S9U[Iqissod soy yuoWoUTa{d aj10jdxo uo] anb Joinsses = (B 


Ge 


soedso,| Suvp s[vUOT]eUIO}UI UOT}eI9d000 BT 


2XNevUSWBpUOj 
sj1}00[go sio1} dj10dwI0d UsIpeuURd [eNeds sWWILIZOIg IT 


“OIQISIUTJY 9] Jed JUSWOIET[NdII 

sosiumnos [eneds urjd ne soaneyos suorejuosoid 

SOP SIQIWIN] RP] V SPUOJ sop uOT}eIDISJe,| 9p 19 onbiyT]od 

RB] Op UOT}LIUSIIO,| Ip Bploop JOUuIGeD I] ‘sIsofouysa L 

RI OP 19 SIOUDIOG Sop 93IBY9 1e1q,p O1ISIUIW Np 

DAQ[II 19 SOTAI}OV S9d DUUOPIOOD ‘dIQ}SIUTP d| Jed gpisoid 
‘(AID) a0edsa,] ap [d119}STUIWIO}UT 91D oT ‘[eNeds 
UIeWOp 9] SULP C.-Y OP SOJAIIOV sop eB jUSdIONIed [eIOpoj 
JUSWOUIOANOS Np SOWSIULSIO 19 SOIOISIUTW SINIISN[g 


‘sIR]JOP Op MWap 19 UOT]]ITW UN.p 

Soid B I9AI[I 1S9,S 99P1OIOB 9[2}0} SWIWOS Fv] 30 ‘sopuvWop 
Op I][londoev & UO ‘aIQUIOU 99 aq “SIR[[OP Op suUOTT [IW 

OI op snid op }usWIoOURUT] Op SopueWOp Sop jUdIeUD}U09 
Inb suorjtsodoid 697 ndal & UO ‘jN0o} UY “(1 86] 9190190 
Ud Jd [IJAB UD) JUSWIIOULUTJ Op SINODUOD xNap NUd} 4s9;S [I 
‘QIZOJOUYII} BI B 19 SdOUDIOS XNe oI[qnd np UOT} eSI[IGQIsUS 
op SWUWILIZOIg NP 9pIs9,] sNOs ‘8g6I-L86I UW 


“OUIWLIZOId Np UOTeN[LAI,p 9WOD Np soiquisW IUsANp 
op sojqidoosns sjuvjuosgidol sop jueUSISOp Ud epeURD 
dININD 39 sIdUdING vB Jodionsed JUSIL][e SOIOPIII} So] 
onb sure saoutaosd so] aonb NUdAUOD jUO dIZO;OUYdE | BI ap 
12 SOOUSIDG Sop So[qusUodsoI SOI}SIUIUI S23] ‘8861-L861 UA 
“QIZO[OUYDI} BI B 19 SadUdIOS xne oI[qnd np UOT eSI]IGIsudS 
R] suep doUdTI9dx9,| op jUapessod Inb xnvjUsWOUIOAN0s 
UOU SOUISIULZIO.p sJULUSSOIdoI Op QUIIOJ UOTeN[eAd,p 
QUWOD un Jed sogsnf jUOs JUSWISOURUT Op sopurewop 

SOT ‘OIZOTOUYSIT BI Op 19 SOOUDIOS sop 98IeYS 1e1q.p 
dISIUIW 9] Jed optsoid UOT}ses Op 9}IWOD Np uoT}DOIIpP 

BR] SNOS SddIAJAS 9 sJUdWIOUUOISIAOIddy sop 319)STUIW 

9] Jed o1]sIUIUIpe so epeURD sININD 39 SsddUdIOS 


‘sIR]]OP Op UOT]]IwW UN op 

[onuue jospnq Uos J9}UDWISNe & 39 souNo!l sop UOT}UD}UT | 

B SdUdIOS Op JUSWIZ[9 [2AnoU UN Jaznole A v UOSe] op 
‘91ZOJOUYIE} LI & 19 SdOUdIOS XNB oI[qnd np UOTeSITIGQISUaS 
op JULISIXS OWUWIRISOId Np UOTeINJONI\SOI LI 

B SHINS 9919 919 B OOS OT “8861 JoLsAgJ Uo (oIdojouyse |, 39 
SOOUSIOS) 1014p d1IsTUTU 9] Jed QoUR] 919 B [[ “OIsO[OUYDE} 
RI Op 10 SAOUDIOS sop pie39,| e oI[qnd np uOTesI[IqIsuas 

RB] JojuoWIsNe.p ona ud ‘sked ne ynoyed soqAjoe 

sop 19 sjofoid sop soueuly Inb sie[jop op suor[iw ¢‘Z 

op swUeIZ0Id uN 4sd (QOS) epeuRD sInj}[NZ_ 39 saDUdIOS 


LE 


usIpeued [eijeds suUvIs01g IT 


BpeUeD dIN}[NZD 39 SIDUdIOS 


“UOT}LUIOJUL.p 

JoT[IMoj UN jo o}ULIQUIIT UOTIISOdxa oun ‘az1O1;qnd 

op s[euorjeu ouseduvd ouN soijNe oQUd 9110dWI09 

Inb 99 ‘gg6I Op 919,] B 990UR] 9179 WeAap Inb ousedurvo 

RB] OP SOATJLIFIUT SOpuvIS S93] JOUUOPIOOD Jd JOI\sTUTWIpe 
inod LSAW ne 11qeI19 919 B o1[qnd np uoNestiqisuas 

op susedurey ev & 1elIev}9I90s UP) ‘oNbIfWUATOS sIQJORILO 
un jUO Inb xnvJgpoj SoUsIURZIO Jd Sazo}sTUTUI sap onb 
ISUTE ‘SISOTOUYII} LI 19 SOOUDTOS Sap [eUOT}eU JIVeI[NsUOD 
[IOSUOD 9] SOAK UOT} LIOGLIOS Ud *QgGI-L 86] Ud SdQUOUT 919 
yuo onbijqnd susedures ev] ap uonei0qgeya,| 39 UoTeOTyIULd 
BT ‘aIso[ouyde} ek] Op 19 sadUdIOS sop pie3a,] e oI[qnd 

Np UO! eSI[IQIsuas BI JojIOSNS ve soidoid saat} eI}IUI Sop 

B SOIINE.p 19 SIND} VONpd So] ‘OlIISNpuUI,| ‘sjUsWOUIOANOS 
so] Jodronsed yey nb ‘ayeuoneu 99310d op ‘autsa} BuO] 

B 9UN jso Ud SI[Qnd np uOTesTIQIsuas op ouseduIvO eT 


‘J1OJJO 190 Op 

S$J9[OA xnedioulid xnop soy judjUssoida1 epeuRD sinqNng 
19 S9OUdIOG SWIWILIZOId 9] 39 OI[Qqnd np UOT RSITIqGIsuaS 

op suseduiey eT ‘epeurd Nv SddUdIOS So] SIOA 

99}UdTIO snjd o1nj[nd ouN,p yusWoddoyangp 9] JOSTIOARJ 
op 19 oI[qnd 9] suep sdUdIOSUOD ap astid BI] J9}IOSNS 

OP ONA UD J[BUOT}LU SAI}LIPIUT SUN ‘sIvI[Op op SUOT]]TU 

OL 9p 1NOd nv ‘yIeSuR] JUDWIOUIOANOS 9] onb gouoUUP & 
(SISO[OUYDAT 19 S9OUSTIOS) 1¥1q,P 9IISIUTU 9] ‘UOT}BAOUUT,| 
19 SISO[OUYS9} LI INS s[VUOT]VU DDUdIJUOD LI Ip SIOT 


‘sXed o1]0U op Injao Inod surw05 

didoid 11usae Ind] Inod sojue}JOduI JUOsS sIBOjoUuYyse} 

RI 19 SadudIOS so] Onb suaIpeueD sounof xne sIpusiduloo 
I1VJ HOP UO ‘JUDUIO[UL ‘OUIVWIOp 99 sup SUOISIOOp 

op ostid e] e.nb tsure yegop ne Jodronsed ve 10}19UI So] 
INVJ [J L-S 9p suonsonb sap sowJojul xnorw 3179 JUSAIOp 
S[] ‘onbrsojouyss} 39 onbijusros ued ne soyeuoneu 
SOPISSNII SOP IT]]IONSIOUS,S B IOOUSUIUWIOS JUSAIOP ST] 
‘suUdIPeURD Soap d][2INI[NO saTJOOdssod LI Op UOTINJOAY,| 9p 
dINSOU IB1v] DUN sup sIpusdop Ie]e L-S B] Op piesa] 
B oeuonjeu sydoidde aun,p sgoons 9] anb ANJOssos 1IeJ 
JUO SdJIJSTUTUL So] ‘OISOTOUYII} Op 39 SOOUDIOS Op 919T] BUI 
Ud OUUDIPCULd 9189} eI]S BP] ‘UOT}OWAOUU] JuL\dope ug 


Of 


dyqnd np uoHesTIqisuss op suseduvd eT 


d1sO[OUyII} 
BL & 39 SIDUATIS xNv dI[qnd Np UOTJZeST[IGIsues BT 


6861 
-386[ Op JolouRUly so10I0x9,| Inod anagid jso uoT}eoT[qnd 


R[ JUOP [VUOT} LU IIOJJOd91 UN SUP SaT][IondeI saguUOp 

$9] JoJOdJOOUI B 39 ‘oIgIVeUI BI UD oNbIWT[od vy] Ins [IeAeI} 
uos JoX¥19 & UOSey op ‘epeuLD ne oJUIOd op xnvII9}eW sop 
SUIVWOP 9] SULP SO}IAIIOV Sd] JULUIOOUOS UOT]BUIIOJUI,| Op 
II[[IONdd1 OP QNUI}UOD B II9}SIUTP BT “oJUIOd 9p sjarsnpul 
XNVII9] VU XNV S9IOBSUOD C-Y Ud XNeIOPIJ S}UIUIOSST]SOAUI 
xne a1qvordde o1g9}e1]s oun. p UONeIOGeRII,| B UOIUNI}e 
uOos 9p10d08 B Inb ‘ajuUI0d op s[olJsnpul xnvli9}eU So] Ins 
[PLI9ISIUTULIOJUT [VAI] Op odnoIH un apisoid s19}sSIUIJ OT 


‘sonbeyjoyonos so] Ins [1eavl} op adnoin 

Np suol}epueWIWOdEI say onb Isute j10dde1 9] N5d1 19 ‘gg6 
yoy[In{ ua uorjeorqnd snod ‘anbigojouyoejo1g atijsnpul,| op 
9110} J0d91 np 932[d Woo snjd UOIsIOA DUN 1]qQeI9 B OIO}SIUTTAL 
I] ‘886I-L86I UW ‘sIsojouYd9}01q UD B[eUOT}eU 9139}e11S 
RB] op uorjvordde.p soguue soigiureid sbulo sap sinoo 

NV XNVIIPIJ SJUSWIOSSIJSOAUI SOP BOUDPIOUI | JoN]VAd,p 

INA Ud ‘SISO[OUYS9}01g B[ Op SUIVWOP 9] SUP JUaIANIO 

- Inb xnvi9p9j SOLQISIUTU SOI]Ne,.p DAB UOT}L1OGRI[OO 

ug ‘XNeARI} Sop slidasjUa JUSTIA B IO1SIUT 27] 


‘9]BU0T} eUIO}UI Nb 

s[euoNeU UL} 99}10d op jsa Inb anbisojouyse}01q 

UOT} LJUIWI9[39I LI INS UOI}VUIIOJUI,.p Nevasol 

NBIANOU UN JOUR] JUSWIIT[V39 & UGC ‘sonbisojouyoe}o01q 
sgp9o0id xnvoanou sop UOI}v}UDWII[391 Op 

SIPS 9] JOIJIIV[O op onA Ud ‘xNeUOT}eUIOWUTI 19 xneIOUTAOId 
-XNBVIQPIJ ‘S[SII9ISIUTUIIOUI SOWISTUBDIU OP IIIIP9UII}UL,| 
Jed ‘stjdurosoe 939 UO siat[NoIsed s}1OJjo sop ‘piesa 

190 Y ‘dsISO[OUYIE}01q B] Op uOT]eoT|dde | v 39 [eIOIOWIUIOD 
JUSUISSSI}SOAUL | B VdIdoId JeWT[D UN,p UOT]eOI9 

Pl PPCULD NL JOSIIOAL] Op ULJe SIZO;OUYIE}0IG Ud sJeUOT]eU 
913918. PB] Op 99}J0d eI sIPUd}9 & dI[TeALI] & DID}SIUTIY 
NE IIBOJOUYIIOIQ IP SOIAIAS 9] ‘xNeIOPIJ Sdt9}SIUTUT 
SOIINE.P 19 SOPSIOAIUN SO] ‘dTIYSNpUT,] ‘oIso;oUYde}01q 

BR] Op [PUT VU JIVL}[NSUOD 9}IWOD d] S9AP UOT]RIOQI[OO UA 


67 


91UI0d ap s[alIjSNpul XNeII9}eU SOT 


IBOTOUYII}IOIG BT 


"SO11B]USW9[AUIOD s]UdUWOSSI}SOAUI 

Sop JosI[eg1 & SOOUTAOI So] JOBeINODUD ¥ 3d ‘dIIISNpUL| 
19 SPUSIOAIUN SO] ‘SJUSUOUIIANOS So] 91]Ud UOT} VIOGRI[OD 
RI Jololjowie e ‘s9poooid sop ev nb sure s}inpoid 

sop & uoTeor[dde sno] suep jo ajuIod op sanbruo.990]9 
-OJOIU SOIZOTOUYDI} sop julod ne osu Be] sup 

SIIISNPUL,| Op gWOVded LI 91}101N9% B JUD}SISUOD 918912. 
Rl Op sjroelqgo so] ‘ayeuUoIsaI d][O1ISNpul UOIsUedx_ | op 
dIQISIUIW 9] Jed IWsIUTUIpe ‘soUg}SAs sop Ja anbru0s499]9 
-OJOIW BR] Op jusWOddoloAop op SWIUIeIZOIg 9] 189 

9199] ¥1]s B] op Inofew jUsWII9,TJ ‘sue o1]eNb ap oporsod 
9UN INS SIL[[OP OP SUOT[[IW C6 JoJOVSUOD pUdjUd |! o[[anbe| 
B ‘onbiuo01199[9-O1DIW Op d1QIBUI Ud o[VIOPIJ 91991".S 
RL L861 [Ae pZ 2] QouOUUR & [VIOPOJ JUSWIOUIOANOS 97] 


‘S9IINB 91]Ud ‘sIsIOYD sanbisojouyse} 

SOUIVUIOP Sap suRp sastid 919 JUO sorgT[NoIIed soarjerUl 
Sop ‘aino U_ ‘soIBojouyse} soo Jonbidde,p onb tsure 
Iignbde,p IIJSNpuUl,] & Sd}1OJJO sxouRYd So] JoJUDUIZNe 39 
‘Jalysnpul ueyd ne oinjnj o]JarUsIINOUOD a}10ed ed eB] Inod 
$oJURIOM WIT SaIZOJOUYIE} Sa] JTUS}NOs JUSANed Inb epeurd 
Nev sonbijIjUdIOs ssOURSSTRUUOD Sop oS¥Eq PI II[QeI19,p UIOSSq 
9] JO[QUIOD B JUDPUD} 919I]VW LI Ud S}JOJJo Sa] “oIsOTOUYDI} 
R] Op SOUIBWIOP SIOAIP sUep QaAIJd In9}des Np sgidne 
SOQUIUT SUOI}2}[NSUOD dp JUSWI][VUL JUSTNODgp XTOYO 

Sac) ‘onbigojouyse} uoTNoag,| op a31pides vj ouUSIpeURd 
d11jsnpul.| e asod anb sijap sa] Joag[oI B UOSR] ap ‘[eIOp9J 
jUSUIOUIOAN0S np sonbiqjod Ja sowuwess0i1d xnesanou 

sop isa Inb 90 Inod sayqissod x1oyd ap uONeNoTVe | 

Ins sIat[NoyIed sJOJJa SOP 91]UIOUOD & IIOISIUTAY IT 


8C 


onbiuos}09]9-O1OIW eT 


sonbiso}¥.1js SaIso[ouYysa} Sa] 


‘O][ONID9T]9}UT 

91911do1d op s}loIp sop s180;ouys9} ke] & sat] s}oodse say Ins 
epeUueyD suoNe1OdIOD 19 UOI}BWIWIOSUOD 32 Sd] BIOJOUIUIOD 
SUOI]VIOOSQU Sap NvdINg 9] I][IasUOS JUDUIATeBE JIO}SIUTY 
9] ‘oguUe,| op sinod ny ‘sed ne a][on}daT]9}uI d1911do01d 

PR] & saqqeorfdde sanbiytjod sop sassnod snjd uonesoqry9,| 
OP ONA Ud So[v}JUSWIEPUOJ SogQUUOp Sap IUINOJ JUSWIO[eBO 
HOP I]9 “LLWD Np xne1osiswrwioo sioj1edinod op epuos 
9}UNsgId B] OP UOISEDDO,| B SUDIPeULD SINd}eID039U SO] 
Inod so[qe[eva juoWaroT[NoNJed sjusWOUsIOSUdI Sop ITUINOJ 
wWop sjgnbua,T ‘a[[anj}9e][91uI 9191I1do1d ap s}IOIp soy 
duJa0U0 Inb 90 Inod suusIpeUed d11;snpuUl,| op sewe|qoid 
$9] 39 S9pnjiq}e so] Ins oj9nbus 93sea oun stidoiu9 

B SIQISIUTJ] 9] ‘epeueD sUOT}eIOdIO_D 19 UOT]eUIWIOSUOD 39 
BpPULD NP SIOUDIOS Sop [IOSUOD d] 99Av UOT]RIOQRI]OO UA 


‘SIBO[OUYII}01g BI Ip 39 SaNbiyeWIOJUI spoIoOISO] 

Sap XNIO UIUIOD SOUTBWOP Sop suBp sonbIsojouyse} 
sgisoid sop owistueuAp np oInsow o81e] oun 

SULP 9}[NSQJ 19 “9SITVIIISNpPUI OpuoU 9] no} suep jneAgid 
Inb uonenyzs ev] 9}9]JO1 [ID ‘s}uanbasj sjuowIasueY 

op jo[qo,| ase JUSANod epeuRD ne a|[anj,oo]]O}UT 
91911doid ey] e so[qeordde sonbijeid jo saj8e1 soy 


‘UOIOWAOUU] SUP 99}UdSOId 9139} eI]S P| 

ap sgssnod snjd uoles0ger[9,| 9p 9}X9}U09 9] suBp soUTWIeX9 
919 1U0 9191}VUI B] UD So[qIssod xI0Yd sa] 39 sanbiy1oeds 
SOIZO[OUYII} OP UOISNIJIp ek] B SOATILIAI SUOT]eIOPISUOD 

So] ‘91]NO U_ ‘dISO[OUYDI} LI IP UOT} LSI[VIOJOWIUIOD ap 
[euorjeu nvasgs uN,p 1d90uU09 9] QUIUIexe JUDUTOTRIOOdS JNO} 
B [J ‘epeued ne s130;0uYd9} ev] Op UOIsNyJIp ap suolysonb 
SOp 39 sourg|qoid sap ask[eue UOs IAINSINOd & 919}SIUIJA] 9'T 


“QTWIOU0D9 | 

op I[QUIAsUd | SULP SOII]SNpUT soljne.p & 39 sostidosjUa 
soijne.p & jUsWOpIdes JUdpUdya,s soT[o,nb ajJodut 

[I ‘s[alsjsnpul sinozesipiyn siotweid so] sed sagjdope 919 
jUO Sd]J2ANoU satsojouYyss} sop onb soy oun ‘snjd aq “sgooe 
ye £ Jo JasueIIN,|  S99I10QRI2 SoISO[OUYDI} Sop }IeJ Ne }I0s 
QUUSIPeUL dII}SNpuT,| onb yuUINJOSQe Ne] [I ‘[alysnpul 
ued ne o[[ouoinouos 9y10edeo a1j0U JIUO}UTeU 

Inod ‘tonbinod ejioA ‘apuoul 9] no} suep sorsojouyse} 
sop uoljoeIJ oun.nb Joddojoaap jnod ou epeurd sq 


LC 


9]]9N99a][93UT 9}011d01d BT 


IISO[OUYII} BI IP UOISNIJIp VT 


“9ULIO} UdAOU B saat}oadssod 

SINI] 9N[VAQ 19 SILIISNPUI $39 ddvj UOJ sjanbxne 
soulg[qoid sa] QUIWeX9 & Opnjd,T “suOT}POIUNWIUIOD 

S9] 19 ‘saNbI}VUIIOJUI SADTAIOS So] S9OIOUIUIOD 

ap sonbseUw! so] 19 $}9A01Q So] ‘INdjNe,p S}IOIP so] 
‘UOI]VI}SIUTWUPL Pp 19 UOT}S9S OP SOOIAIOS Soy ‘sjauUOIssajoid 
SOOIAIOS S9IING 19 S[ISUOD-$}]I9AX9_,P SIOIAIOS Sd] 
‘yuswoddojaagp 9] 19 BYdIOYOOI B] :sosNe oIJUO ‘epeueD 
NE IIZO[OUYDE} LI INs S9pUOJ SddIAIOS SAP IOIDUIUIOD 

NP s9][!eJ9p 9pny9 9UN QUIUIO} JUDWDTeS9 & OID}SIUTP 9] 


‘[eIOJOUIWIOS uP]d 
ne epeued Np oJauasInouod 9}19ed ed ve] Ins JUNTJUI INb 
dISOJOUYDI} k] B SO9I[OI SUOT]soNb soijne_p jo ‘aIZojouyoo} 

RB] Op UOIsNjJIp ek] sp “juowaddojaaap np ja syosOYooI 

PR] 9p aonb Isure ‘a1Zojouyse} ev] Ins sopuoj sdd1AJs 

SOP IOJOUIWOD Np ja{ns nev so[VIOJOWIWIOD suOT]vIOOZ9U 

Sop NKIING 9] Y[[IOSUOD v SIQISIUTPY 9] ‘SIU-S1e1q Sd] OOAe 
9BULYO9-91QI| Op plodov UN JaIN089uU Inod jUsUIDUIJZANOs 
9] Jed sie sjJojjo xne UOTINGIIUOD 9p 911 VW 


“sosi[elysnpul sXed sosjne.p 

XN9O DAB QUUDIPLULD JII}sNpul.| ev Indde.p xnvosly 

UOU SOUTUIvISOId sop d9][IeIJ9p UOsTeIVdWOO PR] II[QeI9,p 
JNO} JUVAL QOJOJJO 1S9,S UD “OUUDIPeUd dII}SNpUT | 

SUeP UO BAOUUT | B 19 JUOWIaddojsagp Nv ‘aYyoIAYdII P| B 
SOQIOVSUOD JUSUSUIOANOS Np suOT}UsAQNS op sowUeIZOId 
SOP 9PNI9 UOS 8G [-L 86] US IAINSINOd & dIO}SIUI] 9] 


“SUISIOATIUN XNB SsoNqIIsIp 

SIE][OP SP SUOT[IW B79 19 ‘aINSsNpuUl,| suep [-S ev] JoAndde 
Inod SQSIOA SIL[[OP SP SUOT][IW GBS ‘L-S Op SOINW-vIUT 
SOIATIO’ SOP B S9IOVSUOD SIL[JOP Op SpIeI[[IW /‘Z ‘IMs 
SUIWOD }1[qQ¥I9,S Sosuadap sop UONTIed9I BT “886I-L86I 
Ud SIL[[OP IP SPIVI[[IW / [Pp & S9dAd][9 JUOS as SISO[OUYSI} 
Ud 19 S9OOUDIOS UD S9[BIO} Sa[VIOpPo} sosusdap so] 


IC 


IDIIWIWIOD I] Jd VISO[OUYIE} aT 


d-¥ &] & suotueaqns 
dp XNVJUSUIIUIIANOS SoMTUIvIZOId SIT 


suep So[eUuOT}eU sosuadap sap 

UOIIAUD QOT “d HE HOS ‘q-y B] ¥ sieTJOp op spserppru 19°Z 
Q1OeSUOD B [BIOPOJ JUSWIOUIOANOS 9] Jed es INog 

‘JNIQ INIII9}UI WINpolg np QOT ‘d 6¢‘T & puodsoaiioo Inb 

99 ‘sIR[[OP OP SPIeIT[IU €9°/ 1UI9}}8 1U0 “HSS U2 19 ONS 
ud BpeueD ne -y Ud soyeUuOTeU sasuadap soy ‘/ 86] UA 


(OSV) soxouuos sonbinjuatos 

SOUATIOV UD 19 (-Y) JUoWIoddojsagp-dyoIayoos Ud 
JUSSIAIPQNS 9s $9110391"9 Sod “(HSSS) soureuny soousios 
S93] 19 SBTVIOOS S9OUDIOS S93] 19 (ONS) sU93 9] 19 sayfounjyeu 
SOUDIOS SOT :S91IOS91LD XNOP Ud JUASIAIP 9S BIBO[OUYd9} Ud 
19 SIOUDIOS UD SO}AIJOV SO] ‘O[VUOT]VUIO}UT UOTJUDAUOD Jeg 


"SOIJSIUIW Sop 19 ONDIJMUSIOS JO[[IasUOd JOTWIdIg Np soidne 
SNUI}UOD SJ1}¥}[NSUOD SIdIAIOS OP UOT] e}So1d op yepueUI 

np uonvordde us ‘o[evuoneusojUr jo ofeuOT]eU ‘o[eUOIsEI 
3119499, & G-y ep sosuodap so] asA]Tvue JUsWIa[e39 

® UC ‘[PUUOISIO9p dIPeD np julod nv osiw ev] suep sogsT[N 
SOQUUOp So] TUINOJ & JIVeIWUeNb UsWIeXd Jad ‘aISojouYye} 
Ud 19 S9OUSIOS Ud sosuddap sop JonuuerLINid ue[g 

9] 19 ‘(epeueD onbijsije1g Jed LSqW 2 Jnod g1edaid) 
[ediourid sosuodgp sop o8png nev epuoppe un juejuasgid 
Ud USAR] & JOIOBSUOD A.P IBLSIAUD [eIOPIJ JUIUIDUIOANOS 
9] onb sjuvJUOUI $3] 19 [-S B] Op DUIeUOp 92] sULp [eIOpay 
JUSWIIUIDANOS Np sINsII9]Ue sdUeUIOJIod BI NADI ve UC 


“slojdura soyqnop 

SO] 39 SOUT SO] INIJOSSaI RJ JUO ‘anbIJMUSIDS UOT}LOOA 
@ SOUISIULSIO 19 SOIIISIUTW Sd] SOAR JUSTO} UIOfUOD QUOT 
‘USUIBX9,.p Snssod01d 9D “[-S BI Op suTeWOp 2] suep snAgid 
S]JUSWIOSULYS XNv [eIOP9J JUIWIDUIOANOS Np uOT}OvEI BI Op 
Wee} [I ‘sourumessoid sop jofns nv soguuop soijne,p onb 
ISUIv [-S Ud S[o1I9}sTUTW sued sop UdWIeXd UN }IeUD]U09 
‘QISO[OUYD9} LI IP 39 SOOUDIOS Sap [VUOT}LU JI}e}[NSUOD 
[lssuod nenb Isure Jourqes ne /g6] UInf Ud g,UASOId ‘[-S 
RB] Ins jonuue ysoddes JotweI1d aT ‘soInjnj suoljejUstI0 

sop onb Isure sozAljoe sop o[quiasua,| ap ndiode 

un 9jU9S9Jd [I ‘]-S Ud saTeIOpay SOIATION Sap dovOTJJO 
uor}sod ev] Inod nudjo1 UOT]eUIPI009 op snssad01d ;edtoutid 
9] sJUasgIdal ‘7 86] US 9IANZO Ud STU 939 B INb ‘aIsoToUYysE} 
RI & 19 SOOUDIOS xnv o[qQLoI[dde [OUUOISIDOp dIPeD IT 


6 


L-S ®] 9p 
dUIVWOP 9] SUBP Sasuddap Sop UsUIXxa,'T 


[PULOISIDIp IPED aT 


‘SIMOYOIBYS XNVSANOU Op UONPULIOJ B] 19 JUDUIAINIOVI-gId 
9] JouTIoey B UOSey ap ‘souuosiod-soguue.p dasoso1 ouN,p 
UOTJe9I9 Bl JUSWIOIOI[NOTIed no} Ja[eUsIS ap JUdTAUOD 

[I ‘pres9 }09 YW ‘souTeUNY sooJnossol sop jUdUIAT[aAnoUdI 
9] Suep assajdnos op o8evjuvAep sonbiynuaros 

SoIBUUONSOs XNe IIIJJO.p ue onbiyyod op ssenew 

Ud SOATILIHUT sInsisnyd stid & [SAW 2 ‘suONoIse1 S90 op 
93dw0o I1u9} Inog ‘[auUOssod np sJaynJ901 snod SUOIS¥990,p 
nad s9Jj UINOJ 1UO sUOT]esTURSIO sop ddURSSIOIO 

oP soUaSqe,| 19 SaQUUP SoIQIUIAp sod sokojdura soy zayo 
9A9/9 Nod juoue[NoJ op xn} oJ ‘uoNednooogid apuess op 
9OINOS 9UN 3119,P 9NUT}UOD & 91101810qgR] Op JaUUOSod np 
}0 XNBIQPYJ S110] BOQ] Sop onbijusios UOIVesITeIUAII VT] 


‘uonendod 

B] Op 9]UvS BR] Ins jo o}IATJONpUOSeIdns BI INS ‘aAT]NJOAD 
SIZOOIg LI Ans ‘a1Zojoulsoo ve] Ins sowuessosd sop 

B ‘onbrjogod BY 39 s][aIOIJIe soUdIT[OIUI,| Ins y1e1J0d nb 
‘ouWeI801d Jolwiaid UOS Op JUOA JNINSUT,| 9p sojusoid 
SAI} say “sXed soijne.p suep anb isure epeues 

ne WUdT[IeAeI] Inb s}USUTW s]URARS Sap 39 sanbiyMUaIOS sop 
UOT OIUNUIWOS Ud jUd}}9U SOWUIISOId sad ‘epeURD np 
9d10J B] JUOJ IND sisioyd soureWOp sop Ins s9.14U9dU0d JUOS 
Inb }9 ‘a]fanqoo]]Jo1UI No sTeIN0s ‘anbruouosg souris0dun 
oun uo Inb saxajduioo sourgjqoid sop ins oy1;enb 

aINeY Ip SoydJoYyooI op sowUvISOId sop Ja10geI9,p Ue 
119219 “JIyeION] Jnq sues ‘gatd suUIsTURSIO UN jso yNINSU],T 


‘1661-0661 39 8861-L861 211U9 estudutoo epotiad 
B] 9p SINOD Nv sIe[[Op 9p SUOIT[IW 1 9p sdUEIINOUOO e.nbsnf 


‘galid In9}09s Np saj]9o & saye39 sUOTINGII}UOD sop ININSUT,| 
B IUINOJ 9p JONUI}UOS ap UONRSIIOjNe | N5oI v 919}SIUIPA 
9] ‘“souonbgsuod ug ‘a11jsnpul.| op onb tsure juswausaano8 
Np s9iJold sopuvis sap aipeo oJ suvp jIeI]US 

suisiuesio| Jed 9Andde [reavs a] onb gJ9A9I & ‘o1OISIUTY 
np Jouuossod 9] sed oj1ejJ ‘InNsUT,] 7p UoTeNTeAD su 
‘galid Inajoes np sondal suolnqisUod sap s111eda.1UO0S 

U9 ININSUT | B SIL[[OP Op UOTIIW ¢*T “886 1-L861 

Ud *9SIOA B JUIUISUIOANOS 9] ‘O86 INOe ZI | Sa<goUOUUe 
JUSWIOULUIJ Op suor}Isodsip xne jUdUI9UIIOJUOD, 


VC 


SOUTBUINY SIIINOSSa1 Sop uoises CT 


JIIUBAB 9YIIOYIII OP UdIPeULd JNISULT 


*xnv]UsWIOUIOANOS 

19 S[OIIISNPUI ‘SOIIVPISIOAIUN $9II0]VIOG P| 

Sop JWUdT]O1 Inb xneasol Op INdII9}UL] & 9[quIOsUS 

JO][IACI} Op UOISVdIO | ‘aIUgS 9] SUBP Jo SoUTeUINY 
SOOUIIOS SO] SUBP ‘SOTBIDOS 10 SOTBOIP9UI ‘sa[[aINJBU SsdUDIOS 
so] SUBP UOT}eU PR] Op s}ud}od Wd snjd so] sINsyoINYyO xne 
JIJJO IOIIJLAOUUL JAIVIFIUI 9399<) “[ONUIIINOUOD snssed01d 
UN JUBAINS SPUOJ Sap IpsOIOR ‘OITVPISIOAIUN DYdIOYOI PY & 
SUOTJUDAQNS Op xNvIOp9j S[IasUOD sIos} xnv JUIWIO}UTO[UOD 
d9IJUO 1S9 UONVI}SIUTWIPe,| JUOP ‘oWUIeIZOId OT 


‘ONUdINOS JUSUI[eB9 

jSO SJUBUIWIOp S1Nd}09s sop sUep d1JTTeNb JUSWIOINeY soty 
[euuosiod op UOI]VULIOJ P| ‘d1]NO UY “[9IJ}]SNpUT In9}998 9] 
SUEP BPLULD Np 9UII9} BuO] & a]JoIJUDIINIUOS 9}19ed vO BI 
Jtuajurew Inod ajue}10dum jsa nb 9ju10d op s[eJUsUIepUoj 
aYoJOYdoI B] JtUanos ap jofqo Inod ve ‘uOTOWAOUUT,.p 
[JalUasso JUDWI9TO UN 9}Uds9IdoI Inb ‘sie]]Op 9p suOT| [IW 
OPT ap oUTUIeISOId 9D °Qg6] JotAuel ¢] 9] UOT} BAOUUT | 

19 BIZOJOUYII} BI INs B[VUOI}eU DDUSIQJUOD LI Op UOISedIO | 
@ O1}SIUIU JoWUdig np ied ve] op souOUU oUN_.p jalqo | 
WJ & IUD|[IOX9,p SoIJUDD ap xnvosol op oMUeIZOId OT 


“SOJIVJISIOATUN 

sopn}9 sop squue sigTwold ey] JUdTeUsIdosUS 

Inb sajqissod sjepipueo sino[[loul soy ‘jauUOIdsoxe s11e[OOS 
JUIWIOPUII op So19}119 soidoid sina] UOTas ‘JOUSISOp 

e sgjodde 939 UO ‘9}IsI9AIUN| B adessed op sowUIeISOId 
Sop JUdIJJO INb soslejNeUNUIWIOS SoQ][O9 So] 19 ‘soUISJOATIUN 
SOT ‘90U9IINIIO,| Ud BPRULD Np sasaT[O_ 19 SovIsIOAIUL) 
SOP UOT}LIDOSSY | ‘JIVION] Inq sues juepusdgpul 
dUIsIURZIO UN B ‘OYOIVU UN,p SoUIo} xne ‘agIJUod 

919 & OWUWIeIZOId np uoNeNsIUIWIpe,T ‘sXed 9] 1N0} suBp 
sounof so] nod 1ojduis,p sosjuad so] suUep 19 SoJISIOATUN 
S$] SUBP ‘SdITEPUODES S9[099 Sd] S9}N0} SUBP s9sNIJIpP 

919 JUO *9g6] sIquIo}das Ud ‘JoNqII71e B sasInog solgTUoId 
so] Inod swiwiviso0id nv sjijejoi s}UDWOUSIOSUI SOT 


ec 


QOUIT[IOX9, P SUID op xnvesoy 


“9110}1119} NO sduTAOId onbeyo sp saag]9 xne sagaosoJ 

9119 JUOA SasINog XIP SUIOUI Ne }9 ‘soUTUIOJ xNe ss9ps0d08 
91}Q JUOA Sasinog QSZ | 9p WnuTIUIW UA *¢ ODO 8 

9p [¥10} UN svo 90 sUep }IeID]UNSQIdoI Inb 90 ‘wNUITxeUT 
he soslejusurgiddns soguue stoi} Inod sayqejoanousl ‘ue 
Jed $ 000 Z op sN9TBA ouN.p ‘sdsinog QOS Z 9p UONNqUINe,| 
9SIA SIBT[OP Op SUOT][IW Og op sWUIeIZOId aT “gg6] JolAULl 
Ud UOIBAOUUL | 39 SISOTOUYD9} BI Ins o[eUOTeU dOUdIJUOD 
BR] Op UOIsed90,| & OISTUTW JoTWOIg 9] Jed gouoUUe 

919 B ‘soxouUOd soul[diosip ud ja o1u98 Ud ‘saT[oIn]eU 
SSOUSIOS US SOIILJISIOATUN SIWO[dIP sap JayooIOEp 

B Jasvinooud so B 39 sfouUOIdadx9 SoAg[9 So] JLIANODEP & 
asia Inb ‘epeued sasinog suuresZoid np juoWassI[qe19,] 


‘MUIAR | & Jasod 9s op sayqndaosns 

suorsonb say yrestogid ya ‘astysodxo,p onb ISuUIe SISOT[OUYDA} 
OP “SSOURSSIBUUOD op JJOJSURI] 9] SUBP SoJISIOATUN sap 
JUSSIOUIQ 9[Q1 9] WeUTWIeXd ‘epeuRD ne OUIVUIOp 99 suep 
gytenb juawoiney [ouuossod np jo aiteysz9Arun ayoisyoos 
RB] op ndsode un y1eJUaseid uoNsanb us JUSWINDOp 

oT “BpeUued 9] Jno} suep sgssoig}uI sodnoJZ jo snpratpul 
Seine p Usiq ap onb Isure sjuedionsed sop soidne 
UOISNJJIP 931e] oun NuUUOD & INb epeURD ne osIepISIOATUN 
aYosoysor B] Ins aseq op JuouINdOp UN aI[qnd v oJe\sTUT] 
9] “L861 9190100 ud ‘uoo}RYsesg eB NUD} “9 ITBpUuodasS 

-ysod uorjeonp9,| Ins feuoneu winso04 np uoneiedgid uq 


‘QIPOINIL.S BP JUSNUTIUOD ‘ayoIOYOeI BI Op 

ued 9] INS S9}ISIOATUN So] 19 SLISNPUT,| 91]UD UO BJOG RIOD 
RB] SUP Jd “OITYISIOAIUN OYdIOYOOI BI sup ALId 

IN9}OIS NP SJUSUWISST}SIAUT S9] IBD ‘JUASI|VOI aS saguUR 
$9.1]NB SIO1} say Inod anbiy1[od ev] op syoofqo sa] onb 90 kv 
puo}}e.s uo ‘aguue d19IWIeId eB] Sap NUDd}qQ0 sed0dNs a] QUUOp 
jue}q ‘sossedop JUSWINZIR] 100A sIvUI s}UIO}}e JUDUOTNOS 
UOU 939 JUO sjtDa[qo soy ‘onbiyI1[od ev] op diAns0 Us asTUI 

B] op squue oigiuoid ve] onbiew nb ‘gg6[-L 86] Uq ‘sa[ese 
SUOT}NII]UOS sop Joj1odde ev o8eBud,s jUDUIOUIOANOS 

9] sjanbsay Inod o11ejIsJoaluN sydJOYooI BI & SoIOBSUOD 
QALId 1N9199S NP SUOI}NGII]UOD sap s}Ue}JUOW sa] sUIZOUOD 
Inb 99 Ud SUOTUDAQNS ap s[IasuoDd SIO] sap UNDVYO & SOXT 
939 1U0 sjanuue sjijoafqgo sop ‘gg6] JO1IAgJ Ud s9OUOUUL 
sJed9.Uod op suorjuaaqns sap enbiytjod ey ap nqyJ0A Ug 


‘S$86I-P86I & Woddes sed QO] ‘d 6p op UoNeUSWsNe oun 
B INvAINbg Inb 9d ‘suOITIIW p16L & IUSAII,S 1661-0661 
Inod s}o8pnq so] onb 29 & pus}e,s UO *£ 861-986] Ue,nb 
snjd op suon[iw 797 a1U9s91doJ Inb 90 ‘sie]jop op suoT]Iw 
TTS B YAI[Q 1S9,S SUOTJUSAQNS dp S[IasUOD SIO} sap [eqo]s 
1O3pNq J ‘886I-L86I IP J910URUT] 9OIOJOX9,| JULING 


Ce 


epeury sosinog 


‘O01 ‘d 09 op snyd nod un.p uonejuswsne oun,p no 
(986I-S86I & Z861-1861) MUEpgogid eporiod vy ev oddes 
Jed sie]jop op prelim p‘] onbjonb op uonejuousne 
UN, P 118¥.S |] “1661-0661 3° L861-9861 S71US 

sostIduiod saguue buld sap sinos ne g1jI[enb JuswojneYy 
Jouuosiod ap UONPUIIOJ BI 19 DIIVTISIOATUN OYdIOYIOI 

RB] Inod sie]jop op spieryiw y‘¢ anbjanb Wusinoj yresAop 
*QQ6| JOLIAg ap JO3pnq 2] sULP SUTSIIO,| e QUUOT]UDU 919 
Wear Inb ‘aiepIsIOATUN sydIaYyooI RI B o[Quor[dde sue burs 
op Jo1loueUly uvd 9] ‘sayeJ 919 JUO Inb soouOUUP xnF 9}INS 


“SUOTJUDAQNS dp S[Iasuod SION 

sop aseq op sja8pnq xne sue bulo ins sosrejuowajddns 
SIE][OP IP SUOTT[IW OOZ oInofe JUSWIOUIZANOS 

QJ] ‘SOUUDIPLULD SOJISIOAIUN SO] SUBP UOT}LULIOJ LT & 19 
ayosayoos e] & Indde | 1901OJUSI ap 9}ISsoO9U BT IEUUOSAL [I 
aurutod ‘snd 9q *€661-7661 39 6861-8861 24]U9 astiduI0D 
suv bulo ap aporsod ev] Inod s0Ud|[99X9,p SdIJUdD op 
XNvasol Sop sWUILIZOId Ne SIe[[OP op SUOTT[IW OPZ 9p 19 
‘epeued sasinog sWUIeIZOId nv SIe[[Op op SUOTTIIW Og op 
UOT}ROIJJe,] QouOUUR B UO ‘d}INS LI IVg ‘epeueD sosinog 
}9 9OUD|[IOX9,P Sel]UID ap xnvosgl soy Inod Jatnonsed 

Ud INVA IND 9d ‘aIZO[OUYIE} 19 S9OUDIOS US SAT] VITIUT 
So][PANou op & sollejUoWo|ddns sie[[op op pel] 

¢‘] Joloevsuod }Ie]]e UO.Nb 9oUOUUP B OI]SIUIW IOIWOId 

J] ‘886 Jotauel ¢] 9] onud} ‘UOTeAOUUT,| 19 BISO[OUYSE} 
RB] INS VUOT}VU DOUDIOJUOD PL] Op SIOT ‘UOTOWAouU] .p 
JIPLd J] SUBP ‘SUOT]UDAQNS Op S[IasuOD SIoJ} xne 

STIJUDSUOD SPUOJ S2] SIVIJOP Op SUOTT[IW g] op WeJUOWsNe 
[I nb gououue & JUSWIOUIOANOS 9] ‘/ 86] INO® 6 IT 


“LSA Bp e31e}95995 

a] Jed apisoid ‘(YQOO) soyosayoel op s[lasuood sap 
UOI]LUIPIOOS Op 9IWOD Np dIeIpsws9yur.| Jed ‘s[rosuos 
SIOJ] SOp JUNWIDOURUTJ Op sopueUOp So] 39 sUOT]USAQqnS 

ap sonbiy1jod say IaUUOpIOOD op squIOdUT,Nb I19}STUTJA 
NB 189.-d ‘(HSYO) soutewmny saousios usa soyosoyoos op 
[LOSUOD 2] 19 (INYD) Sa VOIPaU soYydIOYIII Ip [IOSUOD 9] 
‘(ONSUD) uss us 39 so[[oin}euU ssoUdIOS UD SOYoIOYIOI 
AP [1asuOD I] :OYoIOYOOI VI B SUOT]UDAQNS Op s[IosuOD 
SIOI} Op IIIeIPSWI9}UL | Jed sQUIWOYOR Js SITeYISIOATIUN 
dYOIIYOII VB] & OOIIIP o[eJOpPoJ Ople.] ap otjsed oinafew eT 


Ic 


‘soiidoidde 

SOUIVWOP So] SUBP SoIfITeNb JUSWIDINeY sINdIUgBUI,p 

19 sonbijjualos op jUBSIJJNs sIqUIOU UN,p UONeUIIO] 

RB] JOINSSe.p 19 DYdIOYOOI Bl Op OUlvUOp 9] suep Ald 
1N9}99S 9] 39 SPISIOAIUN So] 91]U9 9310119 snjd UOT}eI0gRI[OD 
9UN JO}IOSNS op BYR} BI 91]NO Ud B |] ‘soUUdIPeURD 
S9UISIOAIUN SO] SUBP d[eJUSUTePUOJ sYoIDYyooI P| JUeAndde 
ue senbigojouyse} 39 sanbijuatos said so] JOStOAR] 

op sinofeur 941[Iqesuodsai inod v [eispay yUdWIDUIOANOS OF 


‘yoddes juasgid 9] suep sinaj[ie soq199p 1UOs 

‘o1SO}OUYI} BI B 39 SddUDTIOS xne oI[qnd np uONPSI|IqIsuas 
op suseduie, Be] 39 epeuLd sosinog ‘aouaT[90xa,p somes 
OP XNBISOI SO] SWIWOS ‘UOTJOWAOUU],P SOATIRIFIUI somjNe.q 
‘(suv osjenb ims sie[jop op suoryru ¢‘7]) onbiZojouysay 
yuodde p suureiZ01g 9] 19 (sue o1}eNb Ins sie]jop op 
SUOT][IW BZ) O[OIIJsNpUl sYdJOYOI BI k Ople.p sWWeIZOIg 
9] ‘(sue xNap INs sIe][Op op suor]Iw QE) ssguejUOds 
suorjisodoid sop suueI301g 9] :9}dWI09 uO saououUe 

S99 SUBP SOQUUOIUIU SOATLIIIUT Sd] WI “UOT}PAOUUT | 

2 12 sonbigojouyos} seisoid xne soi [atsnpur ued ne 
UONeU LT Op a[9IUsIINOUOS 9110ed vO zB] JO[NUII}s B JUDAIOS 
nb sjuvjstxo sauuesZoid sa] snod suonejusw8ne sop 
QoUOUUR B [VIOPIJ JUDWOUIOANOS 9] ‘UOIIOWAOUU],p o1peo 
9] SUep sINOfNO] ‘aIdo[oUuYde} B] Op Ina]eA UD dsTUI Op 
SUIWILIZOIg 9] 19 BISO[OUYIE} ap sos]UdO sa] Ins onbITOg 
®] (ALVW-NVO) susipeueo siatsnjorjnuew osUa 
ojuIod op sanbiuyse ap e8ueyse,p o.14U99 9] ‘anbruo.9919 
-O1DIW SP I19I}VU Ud 9[BIOPoJ 9139} e11g eB] :JUOUUdIdWIOD 
8861-L861 UP SogoUR] UONDWAOUU].p SOATVIIUI SOT 


‘Q1S0]OUYI} BI Op 12a 

Saqusios Sap p1es9,] & ol[gnd np uor}esT[Iqisuas eI 19ST -S 
RB] 9p INd}5as Nv SOUTBUINY SddINOSsol Op UOT]RIDEFJe,] S1-S 
BI B SoQIOBSUOD SI] LIQPYJ SOOINOSSOI SOP dVOIJJO UOT]SI LI 
‘sonbis9}e1}s sonbruyse} ap yuiod ne asiur ey] Sarsojouysey 
RB] Op UOISNJJIp L] 39 S[[SIJ]SNpul UOT}eAOUU,| :}UOWUTe}]OU 
‘ISO[OUYD9} B] Op 19 sooUdIOS sop sjoodse xnedioutsd so] 
Ja010Jua Inod xnevJgpoj sousIUesIO jo saig}sIUTW say Jed 
$9910 R]9 Sastogid soInsoU op sIQWIOU UTe}I90 UN dqo[ZUd 
UONSVAOUU] */ 86] SIVUI UD sgOUOUUL d[eUON]eU 9199] eI]S 
PR] ap uorjvordde us gg6[-L 86] suUe,| JUeINP sogoUP] 

919 JUO SINSIOAUD.P SOATIVIVIUL,p 9IQUIOU UTe}II0 UQ 


0c 


DATBJISIOATUN JYIIIYIII BT 


IISO[OUYII} Ip 39 S9DUITIS ap 
d19IJVUI Ud DUUIIPeULD 9199}8.1)S 7UOIJIVAOUUT 


*xnd 91]U9,p sinoisnid Inod aonb uarq issne 

stogid sjofoid sute}199 Inod soustueSIO So] S9AL SOROTITO 
[IBabI] Op SUOTIRIOI Sop I[qQeI9 & L SAW 97 ‘Uoweddojaaap 
OP 19 UOMLOIJISIOAIP OP XNVUOIZ9I SOUISTULSIO S90 

OP ]J99 99Av [-S UD So[BIOPIJ SOATJLIVIUL SOp UOT]UIPIOOD 
RB] & sgpsioooR apuvis snjd souRrjJoduIT,| 9p suUsIOUII} 
IIBO[OUYII], Vl SP 19 SADUDIOG Sap ‘oIIJ}SNpUT,| 9p o19}SsTUTW 
NVIANOU Np }9 1SONCO,| SP SIWOU0dY,| 9p UO LOTJISIOAIP 

op nesing np ‘onbryuepy epeued np onbruouo0sa 
UONOWOId op sdUdBVV,| Op UOT}VIIO B] Op doUOUUL, TJ 


‘sjuedionsed 

soijne,p onb sure ‘Aja100g AZo[ouYyoo |], pue sdUDIOS 
‘SIIV | ‘[BIOULAOId JUDWIOUIIANOS 9] D9AR UOT]RIOGe]IOO Ud 
SUOI]LOTUNWIWOD sop [eIOPIJ 919}SIUTU 9] Jed g1WsTUTUIpe 
JUDUID}UISgId sd ‘dISO[OUYDI} BI IP Jd SdOUAIOS sop dasnUI 
uN Ud 9QO[H Odxq | JoWIOJsULI] B 9}SISUOD JIIDEfqQo,] JUOP 
‘yafoid aT “L861 eiquiajdos | | a] QoUOUUR 939 & JUSDOUR] 
9] JUOP *sIeT[OpP op suOT]]IW Z*7] Sp INOS UN,p “g-"D 

PR] OP PLIOA\ dUsIOS jofold ne [eIOpay JUSWOUIDANOs 

9] Jed 99110dde sie[[op op suoryiw buro op uolnqisU09 
Bl JUVUIIOUOD $9}U9}UD Sop NJOUOD & [SAW I] 


"SdOUIAOId soo suep jusWaddojoagp ne_.nb Isure 

YOIOYOI BI & JUDSSOI9IUT,S INb xnoo Jed jo ‘soyIsJoAIUN 
so] Jed ‘gatid yo o1jqnd sinajdes say] Jed sguitidxs 

sulosoqg xnv osuodas ud.nb swig op ‘s}USWINI]SUI sao 

SUBP S}LIOSUT SJI}O9[QO So] SIPUTO}IL,p ONA Ud S9dUR] 919 JUO 
sjofoid op 19 SOATIRITIUI,p WWII OUN 9]NOT “(986 IV! BZ 
9] 99USIS) onbisojouyss} yUoWoddoaagp 9] 39 O[[9TIISsNpul 
UOT}VAOUUL,| INS YOIMSUNIG-NVIANON] -epeULD IIeIIXNe 
91U9}UQ | 19 ‘($86] SIVW ,] d] D9USIS) onbisojouyse} 

yo onbryusros yuswoddoyaaap 9] Ans Soqond 

~epeued ollerixne ojuoqug,] “(Sg61 IoT[Inl ge] oguBIs) 
IISO[OUYNI} BI 39 SOOUDIOS So] Ins onbiuuej}ig-sIquIOjoOD 
-BpeUurRs IITI[IXNe 91U9]Uq | :[BUOIZoI 39 onbrwOU0D9 
juswioddojaaop 9] Ins saye1outAoId-sa[esopoy soyuo}Ugq 

SOP N}IOA Ud [-S Ud SdIIVI[IXN SdJU9}UD So] JOIISIUIWIpe.p 
QNUIUOS JUDD eB9 & TSAW Pl ‘8861-L861 OP sinos ny 


61 


‘yied o13ne,p 

*SOIIO}II9} SI] NO saoutAOId so] 19 “Jied ouN,p ‘[e1opay 
JUIUIOUIOANOS 9] 91]UD SQUBIS SIZO[OUYD9} 19 ssoUdIOS 

US 9}U9}U,p sajooojo1d ap s1quiou 9] Jnou ve 91J0d B eIaD 
"8861-L86[ JolouRUly dd10J9x9,| 9p SINOD Nev JOUDUTUIOD 
UO SIN9jO9S XNOpP S90 SUBP XNVARI] SJ “‘UOYNA ne [-S 
op soinjonijsesjUul us sgtidosdde sutosaq so] JOUTWID}9p 
op jo ‘uoyNX ne sqQeordde s13o0jouyos} us 39 saouaIOs 
Ud 9189}81}S JUN 1910QeI9,p JI00[qo nod ev uonsanb us 
JUSWINIISULT “2 86] FIQuIoides 6 9] UOYNA np [e110}1119} 
JUIWIIUIIANOS 9] 99AR [-S BI INS 9}U9}U9,p aJoo0}01d 

UN 9UBIS JUO PION Np 19 saUUAIpUT solIeJJYW sop o11stUTW 
9] 19 (SIOJOUYIE |, 39 S9OUDIOS) 181q,p oIISTUI OT 


"8861-L86I US aAInsinod 3s9,s $9110}1119} say 19 ssouTAOId 

89] S9AB J.-S Ud 9}U9}U9,p s9j0d0}0I1d sap onb Isure 
SOITBIIIXNE $9]U9}US Sap UON}Sas B] SULP 19 9JANIO UD dSTUT 
B] SUBP “UONBIOOS9U LI SULP SIQ}SIUTPA NP UOIUIAIOUI, J 


‘so]R19p9j sonbry1jod sop uonejnursoj 

eB] SUPP UO! BIQPIsSUOD Ud slid 9.119,p JONUIUOD JUOA “[IeARI] 
op sadnoJz sa] Ins 91]U90 Jo NUTJUOD aNZoyeIp a] anb ISUIe 
SOJ]SIUTW SIaTWoId sop a]januue ddUdI9JUOD BI ev 9]UOSQId 
39 jnvy snjd guuotuoW y10dde oJ ‘[-s ud epeued 

ne so9}dope suole}USIIO sa] Ins oUONTJUT sUTe}I99 oUN 

Nd B II1BO]OUY9} ap 19 S9OUDIOS op d19T]LW UD d[BUONeU 
onbij][Og B] Sp 9IANO Ud STU BI JULUIZOUOD $911011119} 
S9] 19 SaduTAOId so] D9Av JINsInod as Inb onZo[eIp a] 


“Q1SO[OUYD9} 39 

S9dUDINS Ud sagsodoid soAt}eI}IUT say 9UIZOUOD Inb 90 nod 
‘OITBUSIOAIUN SPUOU 9] 19 IIIJSNPUL] ‘s}USIOUIOANOS $9] 
diju9,nb sugu ap ‘jUdUIOUIdANOS op ssorTed XNOdp Sd] 91}U9 
UONLI[NSUOD L] OP JUSUIISSIOINOL,| JOSIIOAVJ OP 1d ‘[eIOOS 
onb onbrwouosg jue} 9.139-uatq o130U Inod a1Zojouyoay 

RB] 9p 19 S9dUAIOS Sap doUeIIOdUIT,| 9p sdUAIDSUOD ap astid 
dino|[low aun o1qnd 9] sup J0z19sns Inod sairessao9u 
S9INSOU So] Ipudid op ‘a[ejUsWepUOJ sYoIOYOOI Le] sURp 
99UB][99X9,] JOSIIOARJ B UOSVJ 9p ‘90Ud|[99X9,p $as]UdO Op 
xneuoleu xnvasgl op s9pt,| JoXnddv_p ‘sagssoigjul sonsed 
Sd] S9]NO} SdAP UOT]PIOQEI[OD Ud ‘INd}00s Jed INd}00S G-y 
Ud SoUJOLId so] JOUIWIYXd.P 9}ISs909U ¥] Ins JUSUOTedIOULId 
9140d jU0 uonsanb ua suonepueuUrUodel sa] 


81 


$9] V110}1119}-S9[BIUTAOId-Sajesgpay So}u9}Uy 


‘Q1ZOTOUYNE} Op 1d S9OUDIOS Op OI9T}VUI US 

g[euorjeu onbizog ke] & SAWJOJUOD sainsow a1j}enb sostid 
juatos onb gsodoid ze [Iasuog 2] ‘uolsonb us yuouINdOp 

a] SUR "L 86 SIQUIDAOU /7 19 9Z S2| OJUOIOL B ONUd} 
‘SOIISIUIW SIDTWOId sop s]JoNUUR BdUdIQJUOD PL] IP SOT 
juouraddojaaep Ud 19 BYdIOYOoOI Ud epeURD Np jOJJO| Ins 
[l@aes] Op JUOWINSOp UN 9}UESQId B (LSID) BIofouyse | 
BR] AP 19 SIDUIIOS Sap S9BILYS SOI}SIUTUI SOP [IOSUOD IT 


“SoJ]STUIUT so] Jed sosrezJ01Id Inod sonus} suonjsenb sep 
ash][eue Ind] TAINsInod yuo onbiy]od ev] ap 91AN90 Ud OST 
PR] JOSIIOARJ Inod sonjI}suod [IvAvI} ap sodnois yds so] 


“QUUdIpeURd 
d1N}[NS k] Op 9}ULIZOIUI OIJIed BWIUIOD J -S kB] JOANOWOId 
OP 12 ‘aIBO[OUYIE} BI IP 19 SIOUDIOS SAP Sd9QUIO}O1 

sop Joyyjoid op susIpeues so] sno} e o1}}0WIOd op 

‘epeueg np sonbijuaros saousjaduroo soy JtuajuTeW Inod 
asinbol sanbiyddv jo ayejuswepuoj (q-y) }UOWoddojoAop 
-QYdIOYOOI B] IOSIIOARJ Op ‘ailessaogu 93U9}9d WIOD 

$91} 91JANDO,P-UIVU Bl OP UOILUIIOJ L] JoINsse_p ‘so][oinjeU 
SOSSOYSII SOP 19 SODIAIOS SOP ‘UOT}VUIOJSULI} VI] Op SINd}90S 
SOP VUBSSIOID BI JaINssv Inod so[[aI}Uassa soIsojouYde} 
sop qulod ne 91}}0UI op Sda][9IJ]sNpUT UOT]BAOUUT | 

yo sonbijdde syossyool vB] JUR[NWII}s Ud 9 UOISNJJIpP 

BS JUBSIIOAR] Ud ‘dISO[OUYE} BI Op UO SI] VIOIOUIWIOD 

ez, JoAndde 1nod s}eorpuAs soy 19 soqisioatun 

Sd] ‘sastidos}Ud Sd] 99AV J9IOGRI[OD 9p NUSAUODS UO 
SJUSWIOUIOANOS So] ‘oyeuoTjeU anbijI[od ev] ap spo 9] sued 


"L86| SIVUI US XNPIIO}II9} 19 XNeIOUTAOId 

‘[elOpoj SOI}SIUTU soy Jed sQUUOTIOULS dISO[OUYIE} 

OP 39 S9OUDIOS Op 919I}VW UD s[eUOT}eU oNbIIT[Og 

Bl Op IANO Ud OST BT IAINSINOd B (L SW) e8o[ouyse} 
Rl IP 19 SIOUDIOS SOP SOBIVYS SOI}SIUIU SOP [I9SUOD IT 


‘JUIPISoIg Np 39 [Iasuod np 

“LSNOO OP SI}IWOS SIOJ} SOP S9IIAIIOB SO] JUDUUOPIOOD 39 
julo[pe-o11e19199¢S np JusagToI INnb xnedroutsd sso[]Iasuos 
op odinbg oun pusidui0d j¥l1e}9190S JT ‘UOT VIISIUIWIPR. | 
}9 S[Iasuod dp UOT}e}so1d BT aYONO} INnb 99 Ud TSNOO 

NP OVdTJJO JUIWIOUUON}DUOJ NB SoITessdd9U UdI]NOS 

OP SOOIAIOS SO] IUINOJ op Jepuew nod Fk [|] ‘o1}STUTW 
JOIWdIg Np spuewiap x & 9919 939 B IIZO[OUYS} eB] Ip 10 
SOOUSIOS SOP [BUOT}LU JI}L}[NSUOD [IOSUOD NP Ie1Iv}9IN0S OT 


LI 


dIZO[OUYdI} Op 
}9 SIDUIIOS Ip d19I}VU Ud aeUOT VU aNbIVI[Og BT 


“8861-L86I US SogoUR] [-S Ud soTeIQp9y SoatjeryIUr 
sajedioutid sa] suep sagiodsooul 939 uo [Iasuod np 
SUOT]LPUPWIWODEI Sop IIQWIOU puULIS UP) ‘dJI]STUTUT JOTUIDIg 
ne s9juasoid 939 1U0 sjsoddei Jnou ‘/ 96] siquiso9p 

uq ‘onbiwou0s9 JawWOg a] Inod J-s ud souUsIpeURd 
suontsodoid say onb isure ‘a][aisnput UoNeAoUUT,| 
‘(aISO[OUYD9} 9p 19 SdOUDIOS Op d19I} PU UD QUUDIPeULO 
918918.1)S) UOTOWAOUUT] ‘aIZojouyoe |, e] ap 19 ssousI0g 

Sop “dl1]SNpUy] | Ap 919}SIUIW NBaANOU ZI ‘oISo;oUYsI} FY v 
j9 ssoualos xne o1jqnd np uonesi[iqisuas ey ‘jusUIOUIOAN0s 
NB L-S Ua Sjl}OojJJo so] 19 sosuadap so] ‘aye}USUIaUIBANOS 
uo} edu] ‘L-S ua souruay sop uoedionsed 

RI “OJIVJISIOAIUN OYdIOYSII B] :sajUBAINS suUOTsoNb 

JNOU So] INS “S9}IUIOD sas ap sITeIP9WJ9}UI,| Jed ‘assTUTW 
JoIWa1g NE SIAv Sap 9}U9S91d & LSNOO FI ‘8861-L861 YA 


‘OMRJ 9] OP QPURWOP JIVAR INI] II]SIUTW JOIWIOIg 9] SUIWIOD 
‘oIZo[OUYIE} BI Op 9 SIdUdIOS Sop OUTeUIO 9] sup sastogid 
solleyiolid suonsonb sourezi90 ap jofns ne syioddei 

SOP II[Q¥I9,P 19 SopNnj9 sop JOUSW op aye} e| sIIdamUD 

quo ‘sXed ne sjuoururg snjd say s}eorpuAs sop 39 d11]sNpur.| 
9P SJoyd sap ‘sino}eoNnpg sop ‘sanbijiUsIOs sap surey1190 
jua}duroo Inb ‘saiquiour saj ‘/ 86] JOIIAdT OT 2] ‘[Iasuod np 
UoIUNSI o1QIWOId B] & 91INS “UOT}eAOUUT,| ap jo dIZOjOUYde} 
RB] IP “S9UdIOS Sop SOUTBUOP So] SUP JOBULII9,| 

8 1a shed ne soijsIZo1uUo soi80id sop jofns ne snsturu 
JOIWsIg NP SIAv Sap 9]UNSo1d “9gG] 91G0}00,p suON) 

NP SINOSSIP 9] SUBP S99OUOUUL SOAT]LITIUI SOpuvIs sop oun] 
op UoTesI[egI BT B pUOdsa1I09 UOT] eOIIO BI JUOP “[IasuoD IT 


($861-L861 4Y9 YTAW Np soqanoe say [1ej9p us viasodxe 
Inb jourstp Jonuue jsoddes un sainooid as eisnod uQ) 


‘o180ouyd9} e| Jonbijdde_p 30 Ja}depe.p ‘IJAnoogp 

op 910ede9 ve] 9nboe.p uorsuedxoa usa sastidanue 

xne o1}9UIIJod & US] 9p UOT}eIOQRI[OO Bk] Ns 

juowayedroulid s}10jja sos 10}10d aitey ‘yuaueddojaagp 

Np opejs ne sinousidosjus sop jo ‘astidasue 

QUuUdAOUL BF] Op 39 o3N}0d ve] ap suolednooogid xne,nb 
Isurle soulgfqoid xne o[e1deds u0l]U9}}¥ JUN IOpIOONR 


91 


IISO[OUYII} BI op 
9 SIJUIIOS Sap [VUOTZBU JIVV}[NSUOD [IaSUOD IT 


19 {s1SO[OUYD9} P| 
SUP 19 S[III]SNPUI S1N9}99S So] SUBP UONPUIOJUI,p aseq 
BS 9 BSIJJOdx9 UOS JOJOI[9UIe INod sainsoul sop sipudld 


‘O1JJSNPUL,| SOAB 
9}101}9 UOT} VIOGLI[OO Ud SIDIAIJOS Sop 19 soUTUTeISOId 
sop ‘sanbritjod sop sorjd ud 01}}0UI 19 JoIOQRID 


‘SIN9Id $IN91D9S SUILII9O 
Op SJol[notsed suloseq sa] 19 UONBAOUUT,| JUaWIETeIOOdS 
NO} JULISY[IALId Ud ‘soleJJe Sop JBUIT[O 9] INs JUONTJUT 
mnb sanbiy1jod xnv uorjua}e opueis snd oun Japs09008 


‘BA 9JQISIUIJ] 9] ‘JEpURW NvIANOU UOS op NVJOA UY 


‘SIZO[OUYN9} BI Op 19 SddUDIOS Sap oUTeUIOP 

9] SUBP SIJOP xNv 9dvJ OIVJ Op d1IYsNpul,] v a}JOUNIEd 
Op UlJe UOT}LIOGLI[OS Op S}JOJJo Sop UOT}eI{UBNU0N 

e] suep jo Inojdwie| suep sonbiew sjuswiasueyo 

Sap Jed VIOSlI9}98IVO 9S 919}STUTU NBSANOU 9 


. ‘(eIsojouyoa 
}@ SAOUSTIOS) 1¥1q.P OIISIUTW QUIWOU 919 & sIZOJOUYE |, 

RB] OP 19 SIOUTIOS Sap 9SIEYS 1e}q,P I1]SIUIUI-xX9,TJ 
‘QISO[OUYOIT L] 9p 19 SOOUDIOS sop 981eYO 1¥}1q,p oNSTUT 
NE IIBOJOUYIIT] L] 9p 19 SAOUDIOS sap ‘aIIIsNpU],| op 
Saf[Inejayiod sa] JuRIyUOS us ‘anbrwou0d9 yusWIeddojaaap 
9] SURP IIBOJOUYD9} B] Op 19 SdOUDIOS Sap 9IOI 9] JOJOI[pWIe 
Inod sojvIp9uIUT soinsow sop jieusid yUNWIOUIOANOS 

9] onb gouoUUe JUOWO] BO & OI}SIUTW JOIWIOIg 97] 


‘[BUOT} BUIO}UI 

ued ne a[a1jueIIn9UOD snjd aT[alsnput s1WOU0D9 

oun JOAnowold & UOSey op ‘epeuRD np sonbrsojouyys} 39 
SANDIJUSIOS sasisse so] JOJOIQUIe,p [e}USUepUO] JNdEfgGo 
Jnod vine s19]sIUTW NedANOU IT ‘(LSAW) sBojouyoe |, 

PR] OP 39 SIOUDIOS Sap 9SILYO 1¥}q,P 919}SIUIU 9] 

12 (UIAW) eeuorsg. o]jo1snpur uolsuedxg | op os9isturw 
9] VIIUNDI OIQ}SIUIUT NVIANOU 9] ‘UOT}VAIO BT BIOUUOTIOURS 
ud Inb to] e] ap uondope.| juepuayje uq ‘anbrwoUOD9 
jusweddojaaop op o191)eUW Ud [e}JUDUTOUIOANOS 

WOJJO,] JOBLIIP 9p UIOS 9] 9IJUOD JIeJOS INb B aIZO;OUYDI |, 

RB] Op 39 S9OUBIOS Sop ‘dIIISNpUy,| Sp 219}SIUTW Np UOT}eOIO 
op jofoid 9] yeSuouue ostUTW JOTWIOIg 2] ‘286 NOR p 27] 


Sl 


d1s0[OUYdIT, B] Op 39 
S9DIUIIIS Sap ‘ILISNpU],| Op 919}STUTUT NVIANON] 


ES Gt 

PZ S2] ‘Teg UO] Inod jo ‘teu 6] 19 QT Soy ‘UOIIUIeP] nod 
‘TRU! Z] 19 [| Soy ‘Ueaf-JUIeS Inod ‘Te ¢ 39 Z SO] ‘BUuIsdY 
Inod sanagid 939 ]UdIBAR SoI]Ne So] “SILI QZ 19 LZ Sd] 
JOANODULA B WNUD} }S9,S SIOUSIQJUOD S990 Op asoIUOId BT 
‘sInausida1jus sap 9119eded kB] 19 UOTJBAOUUT,| ‘aISojouyse} 
B] JULUIIDUOD s]eUOT}eU dATOodssod BI B o[eUOISOI 
UOISUSUIP oUN Jajnole.p jo B[eUOI}VU ddUdIOJUOD eI Jed 
QHOSNS 1919}UL,| IUSJUIEUI Op UlJe soyeUOIZ9I sadUdIIJUOD 
9p s119s ouUN gg6] op sdursjurid ne s1u9} op nagid 

B UO ‘xNeIOUTAOId sotjstuTU so] SOAR ND IsuTe o4)STUTUT 
JaIWaIg NP JOUIQeD 2] 99Av UOSTeI] BI QINsse jd ‘aoUDdIOTUOD 
B] Op JUSUI[NOJOp Ne YIJIDA ‘[IvAvI] Op s}UdUNOOp 

So] “JOSIP9l jeJ No ‘9SIpos ‘UOT}eUTIOJUT,] 9SNJJIP 

}9 SUONLPAUT So] QOUR] ‘sINd}¥JO So| QUBISOp ‘sjuRdionsed 
S93] QPUBWIWIODAI “s0UdIQJUOD ek] op Inof np spo, 

9SsoIp B “LSAW Ne I[qe19 ‘sousI9JUOD PI Bp 1eIIeI9I00S UA) 


“S1ZOTOUYII} UD 39 S9OUDIOS UD SOATILITIUI,P UOTeSTTeII 

e] Inod sieyjop op prerj[iw ¢‘] op oirejuswigyddns 
SUIWIOS BUN JaOBSUOd IIRI[e [VIOPoJ JUSWIOUIDANOS 

9] onb gououur eb oN]SIUTUN JoIWIOIg 9] ‘[eINBneul sinoosip 
UOSs sue “dInjnj snbrwoUod9 9}119dso1d vy JaINsse.p 

ONA UD UONVAOUUT,| 39 SIZO[OUYD9} BI UOTINGII}UOD B 
9130 xnorul Inod epeued ne yuedJjo.s Inb susfour sIOAIp 
So] QUILT Xd UO aNbIsUIIDS Ind}99s Np jd IIe}ISIOATIUN 
opuoul Np sjuvjUssgIdol sop ‘sostidosUa,p s}URdsIIIp 

Sop sjonbsa] JUeINp SI9I[91¥,p S1I9S OUN ‘JUWIDUDAI, | 

op Indod ne ‘no vA [] ‘OJUOIOL & ‘8g6] JotAUel C] 

NY €] NP and} }sa,s ‘oIISIUTUI JOIWIOIg a] Jed sanboauoo 
‘QOUdIZJUOD BT ‘sUONeIOQI[IpP Sop npuss 9}duI00 np 
uonvoryqnd ey enbsnf uoneoryiueld ey op sayerrut sodey9 
Sap Iijsed & ‘UOT BAOUUT,| 19 SISO[OUYDe} k] Ins seUONeU 
SOUIIOJUOD P] JOSIULZIO.P UlOS 9] [SAW Ne guoo & UG 


al 


UOTJVAOUUL,| 
}2 9180[0UYI9} BI ANS sfeUOIZeU BdUdIOJUOD 


886I-L86T Ue SaNANIG say 


‘SJ VI]SIUTUIpe 
SOOTAIOS SOP MUINOJ 19 P1VS9 199 B UO} VUTPIOOD FP] DINsseE 
‘sonbiytjod sop jafns nv stv sop [losuoad ne ssuadsiq 


‘UOT LIISIUIUIPL,| 19 ONbeYOI][qQIq eB] ‘nvoIng ap sauta}sAs 
Sd] ‘SOUTPUINY SIOINOSSOI SOP UOT} LI]SIUTUPe | ‘aIQIOURUT] 
uonsed ey] ‘uoreoTsIURId eB] sorjNe o1]Ua pudidutoo Inb 

99 ‘dIQ}SIUTJA] NV S[IIJUISS9 USIJNOS Ap SddIAJas so] asuadsiq 


‘L-S uo sowwessold ya sanbiy1]0d 

Sop SUILUIOP 9] SUBP JUSUOUIJOANOS Np SoAt}eI}IUI 

so] onb dUIQgWI Op ‘oJQISTUTJA, NP UOT}eUTIOJUT,p 39 sonbiyqnd 
SOIIEJJe.P Sjoodsv so] SJANIO Ud JOU 19 SUUOPIOO0D 


‘quUdIpeuRd 

ajeneds soussy,| op Jepuevul 9] onb isure oinjonsys 

RB] INS SUOT}ePULLIWIODSEI sop a}UasoId Jo ‘aUI9} BuO] 

B [eneds uel np sozIAt}Oe so] OUUOPIOOD ‘sIUP)-S1¥1q SO] 
asIIIp onb ojeneds uone}s ve] op [eUOT}eUIOJUT OWIWIeIZOIg 
ne epeued np uonedionied ej o193 ‘auussdoine 

ajeneds soussy | 90a epeues np uoljedionsed op 
P1OD0¥ | 9198 ‘1L1IL]QIONVS NP SIOIAJOS So] aInsse jo soedsa | 
INS [OLI9}SIUIWIIO}UT 9ITWWOD 2] Opisoid ‘a;quiasua uOsS 

suep Jeneds swuesz01g 9] JUUOPI009 ‘uaIpeULo [eTeds 
sWWIeIZOIg 9] Inod suejd sap ja sanbrytjod sop as0qelq 


a | 


I1BO[OUYII} BI IP 39 SadUdTOS 
Sap [BUOTZLU JI}e}[NSUOD [IasUOD NP Je1Ie}9199CG 


9[[PL19}SIUIWI UOTJSIS B] 9p U0T}IIIIG 


SUOTJBITUNUIWIOD Sop U0OT}IIIIG 


ayeneds anbiyijod ve] ap 1n3j39¢g 


‘Q]BUOT}VUIOJUI ONbIFWUAIIOS 

INVUNUIWIOS LI] 39 INdIIOdNs JUSWIOUBIOSUd,p SUOTIN}ISUI 
$9] ‘SIIISNPUL| ‘JUSWIOUIOANOS 9] 91]U9 SUdT] So] JOLOTOWIe 
e.nb sure ‘sanbis9}e1}s sarso[OUYyse} sap 19}10]dxo ke 39 
1910QR[9 & ‘-Y OP NLIAIU UOS JOAITOI B IIJISNPUT,| JUSpIe 
Inb xnv}UIUIIUIOANOS sowWUvIZOId sap UOT}eUIPIOOS 

Bl Op 19 UOTSo3 L] Op UOT LIOI[9WIe,| OANOWOId 

OP DDIOJJO,S ‘[BUOT}]VUIOJUT 19 [VIIO}I119} ‘TeIouTAOId ‘[e1apoj 
Jared ne [-S Ud SdATRIPIUI So] SUP UOT}VIOQRII[OD Op 19 
UO} LSIUOULILY,.p 9189p 9] JOJOI[NWe.p ona ud sowWUeIZOId 
op 10 sonbiz]od op d1ANd0 Ud STU BI SURP 1d UOT]eI0QRII,| 
SUBP UOINQIIJUOD vs 9}10ddv 39 UOT]VUIPIOOS BI dINSsYW 


"SQIJUOD JUOS IN] INb suoTjUsAQNs op 39 SUOT}]NGII]UOS Op 
souUeIZol1d so] Jo1sIuTWpe.p onb Isure ‘jusWOUIOANO0S np 
d][2499,| B XNIDOS 19 sanbIwIOUODE sj1{90fqo sa] BIPUID}Ie,p 

*‘SdOINOSSII SOP DDVOTJJ9 UOI}LJOIJJV 9UN JOSI[VOI 
op ulje 99 39 ‘T-S Ud XNeJUIWOUIOANOS sowWWeIdOId 
$9] SNO} Sp UOT}VUIPIOOD B] Op aonb Isure UOoI}se3 ve] Op 

‘QINVYSIOAIUN BYOIOYdOI eB] B Indde_] op jofns ne s[losuos 
SOP IJJJO 10 SOIT9}eI}s sop 19 sonbiyjod sap s10qe[q 


:SOJURAINS SI] JUOS [SAW Np sopesgugs 

SUOIJOSIIP XN 9 S$:1N9}99S XN SO9IJUOS sgiI[IQesuodsos 
SOT ‘OIZO[OUYII} BI Op 19 SAOUDIOS Sop [eUOTIeU JIVe}[NsUOD 
[I9suOD 2] Inod je11v}919N9g Op JUIUIOT[VS9 JJOS IOISIUTY 
a] ‘UdIINOS op soyvI9UEs SUOT}OOIP xNop 30 sonbryzI[od 

OP SINI}OIS SIO] UD 9STULBIOII 919 B SIOISIUTIY| 9] ‘[eI9UgS 
Ingjo1jUuOD np nesing 2] Jed s9ueW UOT}se3 9p opni9 

aUN & 39 So}[IQesuodsal so] suep sojJodde sjusurasueyo 
XNB INS °QV6[-L 86] JoOUeUTJ 9OIDIOX9,| 9p SINOD NY 


‘(a1So;ouYsE L 

J2 SIOUDIOS) 101q,P IISIUTW Np IIIVIPQUIIOJUT,| 

Jed Juowapieg ne j10ddel juoj epeurd np sooualos sap 
[I9SUOZ) 9] 19 DIUDT UD 39 SaT[IIN}JeU SdOUdIOS UD SOYDIOYOOI 
dP [IasUOD I] ‘saydIOYDOI Op [VUOT}LU [IOSUOD IT 


Gl 


Sd] BJUIULIUIIANOS.193UI 
SUOIJLII SOP 39 ILIISNPUL] Ip 1n3}99¢G 


S9JISIOATUN Sop 
J9 J[BJUIUISUIIANOS 9YI19YII LB] IP $.1N9}99S 


uoIZVSIUvsIO 


‘QUUSIPLCULDS SIWIOUODSS,| sup sUOT}eoI[dde 

Sing] op onb Isule ‘UOl}BAOUUL | Op 19 OISOTOUYII} 

Bl OP ‘SOOUSIOS SOP SOUIVWOP So] SUBP IOZURIII,| B19 

sked nv soijsido1uo soisoid soy yURUIDDUOS JUDWIOUIIANOS 
N¥ SIAv Sos 9JUaSe1d Inb UOT}sonb ua [IasuoD np 
QOUSPIS9Id-ddIA RI DINsse (IIZOTOUYDIT 19 S9DUdIOS) 1%1q,P 
SIISIUTW OT “OI]SIUTW IOTWIOIg 3] apisoid anb ‘arsojouyse} 
BR] OP 19 S9OUDIOS Sop [BUOT}eU JIVe}[NSUOD [I9sUOD 

Np O11e}9I199S JUSWIITeS9 189 [SAW Np 211e19109¢ J] 


‘atid [Iasuod 

np nevoing np 39 JOSo1] Np [Iasuod np ielIe19IN0g np 
‘SQOURUL SOP SOJTRUUOTIOUOJ s}ney sop onb swQUI Op ‘a9 
-UdIG NP 19 9IULS LI Op OI}SIUTU-snos 9] ‘1e1q,p d11e}9IN0S 
-SNOS 9] JUSWI[ B39 PUdSIAUIOD YDDO YI ‘sayosayoo 

Op [BUOI}eU [IaSUOD Np 39 UOT}UDAQNs ap sTIasuod 

SIO] Sap sjuspIsoid so] ‘LSA Np 211e8}9199¢ 9] 91NO 
“SO[BVOIPOU SOYSIOYIII IP [IOSUOD I] 19 soUTeUNY SddUdIOS 
Ud SOYDIOYOI Ip [I9SuOD 9d] ‘OTUs UD 49 So][9IN}eU SaDUDdIOS 
Ud SOYDIOYIEI SP [IOSUOD 9] :SdI]Nv 39 SoUTeUINY SadUdIOS 
Ud SOUUSIPLULD SOPISIOAIUN SOP YdIOYOOI PT JOUUOTJUSAQNS 
IP SISIVYS S[I9SUOD SIOI} SAP SOIIAI}OR Say] d]OI]U0D 

nb ‘(YQOD) seydsayoel ap s[Iasuod sap uONeUIPI009 

IP JNWOD 9 Issne spisoid [SAW Np s1ej9199¢ oT 


“OIISIUIP, NP WNZo[9p op 9.111) & sade 

B [I sjanbxne ‘so}IW0d sas ap 39 JOUIQRD Np IIVIP9WIO}UL,| 
Jed Issne jUWO[e89 seul ‘oI]SIUTJY Np soidne 
JUSWI9JOOIIP WJ 9] [I JUSWIOUIOANOS Nv sIAv Sop 9}UasSoI1d 
INbDIJMUSIOS JO[[I9SUOd IJOIWIIg 19 [SAW Np o1e%19199¢S aT 


"JOUIQeD Nv JUIN] [I,nb sjlasuod say ed ‘ajdwi0s op uly 

Ud “19 SINDJOIS S9D OP SOIQUISUI SOP S9Av ‘UOU NO SdT[IIDdIJJO 
‘SUOI]L[II SP SIPS 9] SULP JNOJINS 9d19X9,S ‘SOJISIOAIUN Sop 
19 SII]SNpul.| op onb xnevlouraold jo [elopaj sjusWIOUIOANOs 
SOP NVIAIU NL JUL} ‘]-S op o191]}eW UD sasuadap 

$9] 19 SOIOLId So] INS DOUdNTJUI UOG *sd19}STUTUT SoI]Ne,p 
sjospnq so] JUSUID}90IIp sed 9[91]U09 OU 9 DUTWIeIZOId ap 
UO eIISIUIWIPe.| SUBP d[Q1 JI0d UN.Nb onof ou dJ9}sTUTU OT 


‘QISO[OUYI9} BI BP 19 SdOUdIOS sap 
SUIVLIOP 9] SUBp sonbIII[Od sop 9119vdTJJO,[ 19 SU[eNb eI e 


10 ‘epeurd 9] nod soyuejodult 
suotssnoJod9J sop M0Ae,p sojqidoosns sanbisojouyse} 30 
sonbijUslos JUDWIOINeY SoUTeWOP Sep NpUds 9}dUI0O 9] 


‘sosiogid suontsodoid 
sap B 19 onbiqi[od ve] op uoIes0qRI9,p snssooo1d ne 
dUII9} SUC] & ONbIMUaIOS oarodsiod ouN.p UONIZOIUI,| e 


‘SJUBAINS $}UIOd so] INs s[lasuod sap IIUINOJ 
HOP sNSIUIPY 2] ‘soguUOTjUsUI Bfap suOT}soNb so] 911nNE 


Il 


‘[BuOT}eUJOJUI URI 9] Ins sanbijUSIOS soIATION xnev 
epeuey np uonedionsed ev] op onpuaja,| 19 o1njeu PI e 


}0 ‘SOUTPLUNY 19 SOIQIOULUT] SOOINOSSOI SOP UOILIOIIJe] « 


‘onbijqnd uonouoj ey] op 
UI9S NB S1ZO]OUYI} B] IP 19 S2OUdIOS Sop UOT] ESIULBIO] « 


‘sked so] 390 
SOUISIULBIO SoI]Ne Soy ‘saduUTAOId say 99Av UOT}eI9d009 BT e 


‘SOT BJ UNWIIUIOANOS 
sanbrytjod sasjne sa] d9Av SISO[OUYIE} LI 9 SAOUIIOS Soy 
JURUIIOUOS XNLIOPIJ SOWWLIZOId sop UOVUIPIOO LI e 


“SOUISIOATUN 
S9] 19 SII}SNpU | ‘s}UDWIAUIIANOS so] Jed a1Zojouyoe} 
BI 19 SOOUDIOS SO] SUBP [BUITIdO JUSUISSI}SOAUI,| © 


*XNBUOTIRU SJt}9a[qo so] sIpUI}}e,p anA ud UOT}eOI|dde 
IN] 39 ‘aIsofouYyd9} B] Bp 19 sadUaIOS sap Indde] e 


‘91BOTOUY9} B] 39 S9dUaIOS so] Inod soq1IOIId op 9Ad]9I 2] « 


:JUBUIZDU0 
sanbrytjod sap 1910qe]9,p ayoe} Inod v a1Sojouyse |, 
RB] OP }9 SIOUTIOS Sop 9SIVYO 101q,P 1OISIUIUI OT 


‘(QIZo;ouYoe | 19 

S2OUSIOG) 1¥1q ,P SIISIUTW Np dAgIa1 [] ‘epeueD Np xneID0s 
32 sanbrurouosg sy90[qo sop inddey ve uonesipin sno] ans 
JUIWISUIOANOS 9] JO[[I9SUOd ap 39 oISo;ouYda} 19 sdoUdIOS 
ud sanbrytjod sa] JauUOps009 ap ‘a[eJapaj UOIeISIUIWIpR | 
suep ‘osrewttid 911[1qesuodsa e] Jonqisj}e NA 4s9,s 

‘TL6] Ud [lasuOD Np jolO9p Jed 9njIsUOd ‘oIZojouYyoe | 

RB] OP 19 SIDUTIOS Sop 9S1LYO 1¥1q,p J19}SIUIWI OT 


« Sno} 

OP IeJJe | 1S9 SdIA SOU SUBp JUONOf so]]a,nb [eIIA 9IOI 9] 

}0 aIJOJOUYII} BI 19 SODUDIOS So] DIPUDIdWIOD xNdIPW “000Z 
ue] Op sInof OOOH & 1S UE» :aIZO[OUYD9} LI Op 39 s2oUdIOS 
Sop sourjJodull | Jo UONeNyIs B] op soUaZIN| 9}9]JO1 NUD}91 
SWIQY} OT “UOT}BAOUUT,| 19 SIZO[OUYdI} k] INs s[eUuOT}eU 
SOUSIQJUOD PB] Op SIO] (SIZOJOUYSET 39 SddUdIDS) 1%1q,p 
oJ}SIUIU 9] Jed ag0UR] 919 B oUsedUILO eT ‘aIdo;oUyIE} 

RB] Op 19 SaoUaIOS Sop p1eB9,] v OI[Qnd 9] JasI]Iqisuas 

op Ulje dWI9} SUC] ev sUsedUIeD oUN,p UON]vIOQPII,| sup 
ued Joturoid ap a]QI un 9nof ve a19\SIUTPY 2] ‘QQ6I-L861 UA 


Ol 


yepuvul oa] 


*XNBIDOS SUIOSAQ XNv 39 sonbrwIOU0D9 

sIJap Xnv 9dvJ oI1vJ INod dIZo[oUYIE} BI 19 SddUdTOS 

so] Wold B o1}}0W & BpeURD Np 9110ed kd Be] ap dUZIOWID} 
Jeneds surweis01d a7 ‘usIpeurs Inoje[ndiueus[sy 

NB SIQIOOSSE SOISO[OUYS9} Sd] 19 UOTINA}9P9[91 PI 
‘(SOQUUOp Op UOISsSIUsURI] 19 BUOY dI]9} ‘UOISTAZ[9} ‘OIpet) 
SUOT]VOIUNUWIUWIOS So] JUOp ‘soedso | B SOI[aI souTeUIOp 
sinaisnjd suep ojulod op suorjeu sop Sues ne epeues np 
99]U0UI ev] Inod Inasd][e}¥e9 ap IAJOs & Inb ‘udIpeuRo [eneds 
sWIWeIZOIg Np oWsIweUAp 9] INs U0I}U9}}%,] 911932 B UO 
‘UOISVD9O 93199 Y "186 e1quiaidas 67 9] ‘[eneds suleuOp 
9] SUBP BpeUeD Np 991}U9,| op sIIvsIoATUUe sWaINbUTS 
-]3UIA NP UOT} VIQI[I9 BI 9SIURSIO JUDWIITeB9 & LT SAW IT 


‘yied o1jne,p ‘jarnsnpul uvd ne a[[aIWUaIINIUOD 

g119ed ed o1jou 30 ‘jred ouN.p ‘aIso;ouYyd9} PB] 

19 SOOUSIOS SO] dIJUD DdBOTJJO Snid UDI] UN II]QeI9 B US] Op 
‘QIZOJOUYDIT, B] IP 19 SIOUDIOS Sop 9SIVYO 1¥1q Pp 219}SIUTU 
2] 10 (YIAW) eWeuorgses o[[o1s3snpur uorsuedxq_| op 
219}STUIW 9] PITUNDI 919]SIUIW NeSANOU dT “JUSWIOUIOANOS 
np onbiwouo0s9 jusweddojaaap op 1J0jJo,] JOSIIIp 

OP 9dIVYD ISOJOUYDE| BI IP 19 SIOUDIOS sop ‘dIIISNpU] | 

Op B19]SIUIW NVOANOU UN II[qQzeI9 WeI[e JUOWOUIOANOS 

9] onb yieSuouue dI]SIUIW IOIWIIg I] L86[ WO0e p AT 


‘o1u93 

Ud 19 SIOUIIOS UD SOJIVJISIDAIUN SopNnj9 sop jUdAINSINod 
sji,nb nod ‘sjueipny9 sounof xnv 9uijsop epeurd sosinog 
9p Injao onb Isure ‘sked sosjne soy JOOUdIINOUOD SUI} 
suo] & ossind epeurs 9] aonb snod xnejIA sinajoes sop 
SUBP [VIPUOU dIQI[Vd Op SOYdIOYEI Sop JOUDUI Op soBIeYyo 
sXed np SUIOD sa] sno} ap sanbijiUsI0s sop ja sInayoIYO 
Sop IIUNZI JUOA Inb ‘a0UdT[90X9,p So1]UdD op xnvosol 

Sop In[s0 [euONeU sWUIeISOId sUIWIOD suOUUOTUDP ‘sXed 
NP SOUSIOAIUN So] SUBP JUSWOTedIOUTId sosI[eo1 SIZO;OUYDI} 
Ud 19 S9OUSIOS US SOWWILIZOId sop B SoIOBSUOD s}UR]UOUI 
$9] SIL[[OP Op pIeI][IW ¢*] Op eJUDWIBNe JUDWIOUIOANOS 9] 
onb Q0u0UUR & OI}SIUTU IOTWIOIg 9] ‘AOUSIQJUOD VL] Op SIOT 
‘anbijuaros 39 anbisojouyos} ‘[o1Jjsnpul sind}0es so] suep 
BPpeULD Np SUIOSaQ So] QUIWIeXx9 JUO INb s}usWIOUIOAN0s 
Sop 19 S}eOIpPUAS Sop ‘SO}ISIOAIUN Sop ‘dIIISNPUL] Op [IJ 

OP SJoYd sop IUNII B BDUdIOJUOD LT 'Qg6T JolAUel cS] ne 
€[ Np OUOIOL & ONUd} 30 SI]SIUTWN JOTWIOIg 9] Jed sapisoid 
‘UONPAOUUT,| 19 SIZO[OUYDI} BI Ins s[VUOT}eU DOUDdIBJUOD 

B] JOSIULSIO.P 9YDB} BI JOIJUOS NA 1S9.S [SAW 2] 


‘sojuopgooid soguue sap sinoo ne stidomus 

S11OJJ9 So] TAINSINOd 39 sojUL}IOdUIT SOAT}eI}IUI,p 91QWIOU 
Ule}I9IO UN 8861-1861 UP goUR] B (LSA) e8ojouyso | 

BR OP 19 SIOUDIOS Sop 9BILYO 1¥1q,P 919}SIUIUW 9] 

‘[B1IOP9J JUSUIOUIOANOS Np d[qUINSUd,| sSUBP dIZOJ[OUYDI} FI & 
j9 ssouatos xne sofqeordde sonbiytjod sop uoneisoqry9,| op 
ys Inb 90 Inod soJ9}sTUTU soy TWIed aI op Joyo op ann VW 


‘AIZO[OUYOO} OP 19 SOUdIOS Op d19I]EUI UD OUUDIPeULO 
91991 e1]s ‘UOTJOWAOUUT,p JUStUDOUR] 9] 39 ‘anbis0}sIy ode19 
oun onbieur Inb 99 ‘alZojouyse} op 19 ssoudIOs ap ss91 eu 
ud a[euoreu onbiz[0g e] ap uordope | ‘a1Zopouyoe) P| 

OP 39 SOOUSIOS Sap [BUOTILU JI]¥I[NSUOD [IasUOD Np ‘aIsTUTUT 
JoWsIg Np spueulep | & ‘UOI} IID Be] SUOUUOTUDUT 
“QUIBUIOP 99 SUBP SOAT]LITIUI So] TWIeg ‘soyeuOT}eU 
S9}JolId sop 9}SI] B] Ins aI1Zojouyse} e] 19 ssoudIOS 

Sa] Joovld op std v [I.nb yuouoseBua,] ve sousojuoo 
SONbIs91L1}S Jo Sa[[IUUOI}esIURSIO SdINSOU Op d119s oun 
gidope ve [esop9j JUSWIAUIOANOs 9] ‘saguUP so1QIUIOp sad 


“SO[RIOJOWUWIOD SUON LISI So] JUDSSISOI 

91ulod ap s1dojouYd9} Pj 19 UOI}BAOUUT,| NO 39 ‘aArA snd 
ua snjd op jsd soUdIINOUOS P| NO spuou! UN suep IIssngI 
INIA [IS $99}19OUOD SdINSOUI Sop o1pudid jUsUINTOSqe 

HOp epeueD oJ ‘sepgooid ja s}inpoid xneoanou ap jutod 
NE IJ}JIUI INod 39 so[JOUUOIIPes} SdTI|SNpUl Soy JOSITeILAII 
Inod a1Z0[ouys9} v] ap 19 saousIos sop uoTyvordde,| 

Op s11ejnqi4} snjd dnoonvag vias dUdIINOUO PI ‘ITUDAR, | 
sued “SdAJIsoI Sap JuoWasIndg | 19 spueWap Pv] ap assteq 
R] “s]UdIINOUOD XNBIANOU 9p ddUdBIJOUID,| Jed goeUDUT 110A 
9S ASLJURAR 190 SIBUI ‘so][oINJeU sadINOssal sas ap Jo11JoO1d 
Ns & BPCURD 9] IJIOJSIY UOS Op s}nqop sa] seq “aO19UTWIOD 
Np Juswapuess puodgp [I,nb so1ed aigiiJop gssivy 

21}9,P o1}j0ULJed 9s ynad ou epeuLD a7] ‘UOT}eAOUUT,| ap 
snssaooid ne a1sojouyse} ev] ap uoleordde,| sed jeIpuouwr 
QYIVUI 9] INS sa[[at}UaIINOUOS suOTiIsod sino] JoJOIUIe 
Inod ju9}}n]| ‘speys 99 o1pulaq}e,p JugUUaIA Inb saT[20 

3 ‘sdura} ulejs99 un sindop sagsi[evIJjsnpul suoneu so] 


‘O]]OTysNpul 

uoTNfoAgy ve] s[odde suoav snou onb 99 ap saguue 
SOIQIUIOP SJUID XNIP SOp SINOD Nv sanuUOd sUOAR snouU onb 
$9][90 onb sopuojoid Issne suorissnojedas sop ‘anbruou0s9 
-O100S UO BNIIS d1JOU INs “IIOAV JUOA S}UsWaSUeYO 

$90 ‘saguue souTeYyoold 9}U91} NO bUIO-13UTA Sd] 

suep ‘jueyinod 1q ‘sinof soy sno} ap o1A By] sup jUdsInpoid 
9s s[I.nb oinsow B JonbieuUlas sa] suvs suo}da00e snou 

onb s}usWasuLYd sop JUdUTeI]UD SoT[q “JOAOJ Ne 3d [TeARI} 
OP NSI[IW 9] sURp ‘[VUOT]VUID}UI DDIOWIWIOD 9] sURp ‘sUOT}eU 
SOP SSTWIOUNDSD $2] SUBP SAAIA S9DJOJ Sap jUd}USSaId9I 
II1BZO]OUYD9} BI 19 SddUdTOS so] ‘sInof sou aq ‘aTRIDOS 

19 onbrwou0s9 93119dsold ev] s1puleyje OAnod op urye 
IIBO[OUYII} BL] OP 10 S9OUDIOS SOP UONRSITNN,| SIOA IOUINOY 
98 Op epeuRy 9g snjd ‘afooIs [7 Np syooidde.s uo sng 


uoljINpo.Uy] 


Direction 
de la recherche 
fedeérale 


Revision des 
programmes 
federaux 


Données sur la S-T 


Ministére d’Etat chargé des 
Sciences et de la Technologie 


Organigramme 
1987-88 


MINISTRE 


Secrétaire et 
Premier conseiller 
scientifique 


Secteur 
du gouvernement 
et des universites 


Secteur de la 
politique spatiale 


Direction 
des universites et 
des conseils de 
recherches 


Adjoint 
et secreétaire 
exécutif 


Politique de la Direction 


recherche et CNRC ues Pervicee 
unifies 


InnovAction et 
recherches en Direction 
sciences naturelles des communications 
et en génie 


Politique de la 
recherche 
universitaire et 
coordination 


Secrétariat 


du CCNST 


Secteur 
de l’industrie et 
des relations 
intergouvernementales 


Programmes d’appui 
a Pindustrie et des 
technologies 
strategiques 


Planification 
de la technologie 
stratéegique 


Programmes axes 
vers l'industrie 


et le commerce 
et analyse 


Relations 
intergouvernementales 


Conseil des 
ministres 
chargés des S-T 


Ententes 
fédérales- 
provinciales 


Relations 
internationales 


QE alalesavnleta eteteterspainitove] letxre ats nlotateinie bv rivleleyelevy eivievs atelala?ave(i/ai47h ip sosuodop sop s1TVWIWIOS 
QE eiierrtesestarsssseeeseeerszessssuceesnsenananncnengensnesseensnan suoneorang 
coer L-S op 9191} VU UD SOTBVUOT]VUIIIUL SQ}IATIOV SOT 


ZTE eoedsa,| suep s[eUOT}eUIOIUI UOT}eI9d009 BT 


[Qt usipeueo jeneds ouuesso1d oT 
Rin ies Sr gare: BpeUeD IIN}ND 39 SIDUSIOg 
Of SR orgnd np uonesiiqisuas op ousedureo eT] 
QE creeerereereeeettsseseettttsssseeesersnsseeeeensssennn a130]ouyoo} 


RB] B 39 SsoUDTOS xnv or]qnd np UOTIeSI{IQIsUaS BT 


Cees ese 9JUIOd op s[aljsnpul xne1I9}eUl soT 


GUM lo aca IE d13ojouyoe101q eT 
Geena ph seer ten anbiuo.99]9-0191W ey 

OZ ieee rane me eta sonbi39iess so1sojouyse} so] 
TE) eR rere es seoaraaa aay 9]Jonq99T[91UT gotidoid ey 
Ge OTE ta a1Zojouyoey B] Op UOISNIJIp eT 
OC ee Sets ee 9DIOUIUWIOD 3] 49 s1d0;OUye} eT 
97 iCaruitolsatas aeeutalen a Antara sielneija te nemecian sen muss oic ace e moeacee Caren a-u Be 


SUONUSAGNS 9p XNe}USUIIUIOANOS soumuesZOId sarT 


S~ ‘L-§ ®] 9p outewop 9] suep sosuodap sop uswiexa,] 


CZ etter eesee esses neeeenneeeesnnees JouUOISIO9p oped 9] 

bold Mian er ait SOUTRUINY SIOINOSSaI Sap UOT}S9d BT 

5, pbb tics cpinceas SQOURAR BYOIOYOOI Op USIPeURd ININSUT,T 

Co rire 99U9][99X9_P S9IJUSD Ip xnvasgI so] 

ZZ itt eecsesseeeennaees epeues sasinog 

fn is pac pagar SITVJISIOATUN BYOIOYOOI VT 

OZ tists a130[OUYd9} ap 12 ssouaros ap 
d1QIJLU US QUUDIPCULD 9199} eI]S B] ‘UOTIOWAOUUT 

oe ae $9] PIIO}119}-S9] BINUTAOId-sa[eIgpay $o}U9}U so] 

TA Gee eer ey ee a1Zojouyse} 


OP 19 SOOUdIOS Op d1QI}eUI UD sTeUOT}eU oNbI}TIOg eT 


9] a 0/0,0\0]p\e/a\e'0/ 6,510) 60 w:g:0\0 Ss aieieia tis/8\d o\vin nes en viciswee (LSNOO) s130[OUyoe} Ry] 
dP 19 S9OUSIOS Sap [PUOI}BU JI}B}[NSUOD [I9sUOD aT 


SII a hid Amide la ee. eia:D 6/60: e'¥\0/a, v.06 s\n)» iim Win a] win stam igsd ale @iqinl Saino wie ie @ialelats (5\6ia'a/clare s1d0[OUYdI | 
RB] OP 19 S9OUDIOg sop ‘alsNpu],| 9p 919}sIUIW oT 


Ph av ieeapssecneepeecdiranee ter pee sdteeni eead uoneaouut | 
19 BISoTOUYO9} B] INs s[eUOTeU dOUDIQTUOD eT 


fr] eretinietserseseeciatlenptvondaee erothaat 886 1-L861 Ud SoIANe so] 
ral WM eee ec ene NP uonestuesi0,7 
Raa eae a ee ee ee ees ee jepueui 2°] 
Ge bbrhanedesorsevennanstnonasaus talus anda sekanee ts coker ee cubes uononponuy 
fiber rare eats ae te, ouUeISIUeZIC 
ast 


Sd1QIJVUI Sap 31qu 


Te cy 
ie 


a ; i | 
) bi a ' ta ile 
mi 2 ta i Tos! 
it i 
ny hb 7 ee te 
ei 
LD, ; i 


oIpuy sIAIeHY 


poke 


‘UOI]BIQPISUOD 9INeY Soi} BUI 
op UOIssidx9 | ‘soUDT[9OX 91}0A ‘19913e,p atid snoa o¢ 


“8861 SteUW TE 9] 19 1 86T 
[HJA® 2] 9] 9.1]U9 SIIdUIOD 991919xX9,] Inod ‘aIZojouyos | 


RB] OP 39 S2OUDIOS Sop 981eY9 1k1q,p oJOISIUIW Np januue 
yioddes owigi}das-xIp 9] 1o]Uesg1d snoa op InsuUOY,| 1e.f 


“JDUDT[IOX 


epeueyd np [e19U93 INndUJOANOH 

Tae “WWD Sig ina Fe ry 
QANeS UUOL 9[qQeIOUOY Sat} BT 
Q0Ud|[9OXq US 


VOVYNVO 


ABojouyoa, pue aoua!ds 410} 
9}e1S JO Ja}SIUl\) PUe 
uoisuedx  jeujsnpu| 
JEUdIBay JO Ja}SiUI|) 


aiHojouyoe| &| ap ja S8ouUaINS sap 
gueyo 3e}3,P S1}S|UIP| 19 

ajeuoi6a djjaujsnpul 

UOISUBAXF,| 8P SJ}SIUII/\ 


£-69P9S-799-0 NASI 
886I-T LS “389 9p oN 


6861 BPBURD sadlAlog ja syuauIOUUOTSIAOIddy sap anstUT o 


pppouds no 
JIGojouyo2} oO} 
JB SDOUJIOS $Iq 


886I-L86l 
THONNV LYOddvVa 


epeue epeued 
ABojouyde | pue adUaIOS alHhojOUYyoa| Ja SeOUdaINS 


}€}5,P SgISIUl/\| hed 


ae} Jo Adsiul\ 


886l- 2961 
THONNV INOddVY 


epeued epeuen 
ABojouyoa| Pue BduaidS ~~ aiHojouYyoe] 398 S80UBIOS 


SIE}S JO Ansiuiy\ 12}3,P S2ISIUI\ Be 


i 


tui) 
. 


i 


" : 


; rit an 


Le Ky. 
ae ie 


A 


f Aloe *. ip 
‘ ye) i", oS Gi 


443 


) , : 
' vu \4 
ois 
iu K 
| 
¢ 
« 
i rhe 
) oe Py, | ee 
¥ a 
Dhl i 
} Avs eke i 
e 4 ha ‘ f F 
’ 
' y “4 Pg a] 7 
\ ; ul ’ : a4 
% F . tbe j 
: ea 1 ky % 
at u \ ee: 4 } 
e : 
‘ 
«4 et 
fr oot e= 008 oad - Purr a «= 
a tne PP aat s8) 
IG ats a * ta ¥ any tens ‘ 


iW i; 


Py ail ie 


{ 


" 
ay Hil ; ‘¢ f? 
id ee ye a i At Wh ru 


I 
Ca J - 


a iM i ie 4 ; 
aw haa ed 


| an Pe 
a & ; 


oo) 


a) 
iF 
Ni 
- iad who, 
' sere HS ; 1, a y 
ay 7 ( ) Nhdes ; } ww 
‘ Aas Nava i i 
Z yt / 7 ee fad , 7, ’ 25 if ay 
; R40, AV ay Nay Loe : 4 ‘ yj 
aM caer Ws iu 7 Ms hy 4 
: ‘sua ay rh iy ee f n a Aue he 
‘i Pap ae Otte at \ i Fs ? ‘ 
: mis e0'y i ny Hh, J 
f i { 7, : Ae 
i we : , \ Ae RO ls 
nt Oh a { k Py) 
r f i , . 4 1 A al 
Ty 
' f 1 y 
Bi 1 poe, ne ay, 
¢ , 7 i 
7" iy 
ad 2 ; . ; 
7 S 
i ri 
‘ ea > 
J ‘ ‘ i 
ona | I 7 
{ A 
i 
9 
’ 
' - 
#5 
! 
' 
hy 
wv fe 
roe 
' 
> : avd 
j a Vale er 
44 : 
5 ’ 
i 
f ‘ yh } wy 
le We oa any eA "1 
P La youy ’ 
vi y Ts 
* ‘4 TAY 
; i oat st 
' 
i 
abaly We dee 
iis wis 
¢ ni Y, iss i $4) 
- i Ne @ ele 4 mt +o 
iM entrar 4 “ 
| i 7 ih nth h BT 
A Maal MW nas rg Ps par anh 
j ; EASELS towns Nt sy 
i, A ' May tae Lae) h ms las 
4 aay ‘ i PANOTLIP & is 


ailthe su rae 


De eee 


Md, : | 5 ‘i e : ete 
RRP Le shee 
: We eA 4, Me van 
i Ps, Nis ‘aly 


a“ 


Deal 


f ee “yy 


Pa 
os 


re 
‘ 
Ly ‘ 
i . ; 
it 
; " 
] ’ 
| . pee 
| af 
ar | 
ey y sek aes 
a ff : } . 
te ie ‘ey * nue A eit ‘ We Ais Py 1. ' : oom 
r ee Das At hia rh ra UP ha Oe ee i. k : eT eee eer” 4, ay 
en yee a bie it ciate Se eamh 0 eM 
. ; + Fe) ee wo Ue shat es Petal ip Od ie i. i es 4 i ian . 


fcalvoe 
Le WY NE 
UN) 


W 


6. 

a 
bile 
Us a 


dds 


